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Pilots demand it! 
Instruments deserve it! 








Safety requires it!... 








hn Bendix 
STANDBY POWER SYSTEM 


Pilots today are demanding an independent standby power package to insure operation 
of their electric flight instrument group. For they know that even the finest instru- 
ments money can buy are reduced to dangerous liabilities when faulty power renders 
them useless or causes them to give incorrect indications. The Bendix answer is a 
two-component package consisting of a lightweight ENGINE DRIVEN ALTERNATOR, 
and a small, panel-mounted POWER FAILURE INDICATOR. Normally, the small 
black face of the indicator is inconspicuous in its mounting near the gyro horizon, but 
if conventional power becomes faulty, a fluorescent disk instantly appears — giving the 
pilot approximately four minutes to switch to standby power before the gyros will 
precess. Two alternators are available for this system; one for electric gyro flight 
instruments only and the other for an electric compass as well as the f light instruments. 
Either one is conveniently installed on the engine vacuum pump drive pad. Here is 
instrument insurance that pays its own premiums — another example of the develop- 


ments that have made Bendix famous all over the world. 
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PVE 


KILOMETRES... 


FLOWN MY 


Million 


Most of Air France’s pilots are entitled to this claim...and 
there are 360 of them. Better than that...70 of them have 
flown more than two million kilometres, four more than 
three million. It is not easy to visualize what these figures 
mean...the vast amount of experience, the 
stamina and perseverance they stand for. 
But before a pilot is given contro] of a 
Douglas DC-4, a “Languedoc’’ or a 
“Constellation’’, he is subjected to a period 
of technical training...in every field of 
theory and practical operation. ‘The spe- 
cialists flying Air France’s transports have 
furnished proof of their knowledge, their 


leavel by 














aptitude and prowess, of their high qualities as men and 


as pilots. It is due to this know-how and _ experience 
of every phase of flying which most of this élite of men have 
acquired on the company’s long-range trunk _ services, 
such as the 5,300-mile Paris-New York, 
6,800-mile Paris-Saigon or 7,500-mile Paris- 
Tananarive route, that Air France has 
been able to attain an extraordinarily high 
degree of operating regularity—reaching 
record figures of as much as 96 percent 
on certain trans-Atlantic routes. Pilots and 
equipment of Air France are worthy of 
your confidence. 


FRANCE 


119 CHAMPS-ELYSEES, Phone BALZAC 50-29 - 2, RUE SCRIBE, Phone OPERA 41-00—and all Travel Agents. Phone reservations to: BALZAC 50-29, from 7:00 a.m. to 10:00 p.m, 
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JAN JUL 
1948 


More flight hours...more profitable airline operation...are end results of this 
sharp upward trend in the authorized time between overhauls of Cyclone engines. 


> In addition to this outstanding perform- 
ance record, a_ nearly 70% improve- 
ment—from 300 to 500 hours—has been 
effected in the authorized spark plug 
change time. 

> Such records reflect the sound engineer- 
ing design and built-in durability typical 
of Wright Cyclone engines... characteristics 
that have produced these gains in author- 
ized overhaul time...corresponding reduc- 
tions in overhaul costs...and customer- 
satisfying schedule reliability. 


W 0 (j : | Aeronautical Corporation e Wood-Ridge, New Jersey 


Wright Cyclone I8BD on the Lockheed 
Constellation saves hundreds of overhaul 
and spark-plug-change hours. 


>» NEWS OF THE MONTH is the endur- 
ance record of the Wright Cyclone 18BD 
on the Lockheed Constellation. ..despite 
the short time it has been in production 
for airline service. 

In the brief span of two years, this 2500 horse- 
power aircraft engine has extended author- 
ized time between overhauls from 600 hours 
to 1200 hours in fleet operation. 





POWER FOR AIR PROGRESS 


A DIVISION OF 


FIRST IN FLIGHT 





com GY ner 


217 





For best possible performance... 


COMPLETE Power Units 


specially designed 
by Pratt & Whitney Aircraft 











Prototypes Designed 
and Developed in One 
of the World’s Finest A complete power plant installation, designed 


Aircraft Engine Piants 
and developed by Pratt & Whitney Aircraft, 
offers airframe builders the best possible per- 
formance for any type of aircraft — whether new 








or already in operation. 

The same engineering staff which developed 
the engine itself designs the component parts 
of the complete unit. Part by part the power 
plant is designed to meet the aircraft’s specific 
requirements for maximum performance. More- 
over, all parts, including the engine, propeller 
and nacelle, are exhaustively tested in Pratt & 
Whitney’s huge laboratories. 

In addition to higher performance, this service 
relieves you of costly, time-consuming develop- 
ment work, and makes possible definite operating 


Delivered as a Com- 
plete Power Plant Unit 
Ready for Installation 


economies as well. 


UNITED AIRCRAFT._.__.... 
Lipoit Coyooidlm = “some 


EAST HARTFORD, CONNECTICUT, U.S.A. 








PRATT & WHITNEY HAMILTON STANDARD CHANCE VOUGHT SIKORSKY 
ENGINES PROPELLERS AIRPLANES HELICOPTERS 
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Pride of Every Continent 


The ease with which these airplanes made this 


The Lockheed Constellation, serving 15 great world 
airlines, has a home base on every continentin the world. 

Newest international airline to join the Constella- 
tion family is the South African Airways, which 
recently accepted delivery of a fleet of new Constella- 
tions. On their delivery flight from Burbank, Califor- 
nia, to Johannesburg, South Africa, these new 
Constellations flew halfway around the world. 


flight is a Constellation characteristic, proved 
time and again in nearly 20,000 Atlantic crossings 
and in flying more than 6,000 million passenger- 
miles. 

Now the Constellation will shorten distances in swift, 
smooth flight over the intercontinental routes of 
South African Airways. 


’ Look to Lockheed for Leadership 


Keble horigl 


Burbank, California, U.S.A. 
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ALFA 121 AIRCRAFT ENGINE 








AIRCRAFT ENERGIZERS 


now benefit World Aviation / 





Long-lasting, heavy-duty 


ground power units... regulated 





voltage output to 1000 amperes... 


for jet or reciprocating engine starts 


... Unmatched for commercial airlines’ 


ground requirements, 


Commercial and military air services 

gain new ground power advan- 

tages with the General Electric aircraft 

energizer—-a portable 281% volt unit 
with continuous rating of 500 amps 

three constant current taps permit 650, 


800, or L000 amperes over-load output 






no generator burn-outs, no damaging in-rush 
of current. Eliminates need for starting 
resistors and contactors, allows reduced 
starter size. Three mobile types 
serve airlines’ needs—electric 
_—s motor driven model, gasoline 

= ¥ - a 
5 ‘ae © engine driven model, and vehicle 
; >. | mounted model with power take-off. 
" Units of smaller output available. 
Write ;: International General Electric 
Co., Inc.. 570 Lexington Ave., 


New York 22, N.Y., U.S.A. 


GENERAL @@ ELECTRIC 


Product of the General Electric Co., U.S.A. 


* INSTRUMENTS * TURBOSUPERCHARGERS * CABIN SUPERCHARGERS 
* ACTUATORS * GENERATORS AND TRANSFORMERS 


* MOTORS AND CONTROL 
* IGNITION AND POWER SYSTEMS 


% 
> 
~ 





Automatic constant speed 
Flyweight hydraulically operated type. 


For engines of 200 to 300 h. p. 


Specially designed for elementary trainers, 


Acrobatic trainers and personal aircraft. 








Air Power Facing the Iron Curtain 


Speculation 


Suppose, just for one moment, that some- 
thing did go wrong. Suppose that the five-year- 
old cold war suddenly turned into a hot war. 
You don’t need a lot of imagination to figure 
out how that may happen, and you don’t 
have to be a down-and-out pessimist or a 
dyed-in-the-wool warmonger to imagine that 
it might happen. 
that anybody in their senses would deliberately 
start another war, but accidents usually occur 
This peace 


Frankly, we don’t believe 


because nobody expects them. 
of ours resembles a gas-filled room, with 
just the right kind of explosive mixture of gas 
and air. You 
don’t need a bonfire to blow the whole thing 


Unhealthy and dangerous. 


up—a small match struck inadvertently, care- 
lessly, will do the trick. 

There have been plenty of matches about, 
lately. Some have not been struck, some have 
failed to light. There was that US Navy 
“Privateer” patrol bomber which was shot 
down over the Baltic a few months ago. The 
match failed to light. 
probably would have started a conflagration. 
There was that Communist Youth Rally in 
Berlin at Whitsun. That was a match which 
But suppose a few thousand 


Half a century ago it 


was not struck. 
of those fellows had got out of hand and had 
crossed into the Western Sectors in earnest, 
instead of just playing hookey to wash down 


a fat German sausage with half a gallon of 


beer—things have looked different. 
Suppose something, anything, had happened 
to one of those Russian fishing trawlers which 


down the English 


might 


by coincidence sailed 
Channel a few weeks ago just as the Royal 
Navy was getting ready for a series of man- 
oeuvres. That which 
wasn’t struck. There were the three Russian 
fighters which early in June used a USAF 
Douglas C-54 “Skymaster” transport as an 


was another match 


“exercise target” near Berlin-Tempelhof. And 
there was the biggest event of the series, the 
1948-49 Berlin Blockade and Anglo-American 
air lift. The fact that even that giant match 
didn’t set fire to the entire show is little 
short of a miracle. 

One may speculate on the sequence of events 
that would follow the outbreak of World 
War III. In the North, the Soviet Russian 
Army would no doubt attempt to occupy 
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Sweden, Norway and Finland to prevent the 
Western Allies establishing bomber 
bases there, deny them access to supply ports 


from 


and to obtain ice-free harbours for their own 
purposes. They probably 
overrun Denmark for similar reasons, possibly 
by air-borne attack. In the centre the Russian, 


would try to 


Polish and Czech armies would sweep into 
Germany along a wide front, first in order to 
secure the industrial potential of the Western 
Zones of that country and then to strike at 
France and the Low Countries. In the South, 
Soviet and Satellite forces might try to capture 
Greece and occupy Turkey for the purpose 
of keeping Allied bomber bases as far away 
from the Caucasian oil fields as possible and 
of securing unhampered access to the Medi- 
terranean. Finally, Russian forces might try 
to roll into Persia to grab the country’s rich 


petroleum deposits. The picture obviously 


is not complete. For instance, Yugoslavia’s 
role in any future conflict seems uncertain, to 
say the least; moreover, the degree of en- 
thusiasm which the Poles, Czechs, Hungarians, 
Rumanians and Bulgarians, or the Eastern 
German “People’s Police” would show for 
their part in the scheme of things is another 
question mark. On the whole, however, it 
would be a pretty safe guess that the Soviets 
and their allies would start immediate large- 
scale operations in an attempt to occupy all 
or most of Western and Southern Europe 
If they 
succeeded in this operation, they could then 


within the shortest possible time. 


bomb the British Isles to pieces at their leisure, 
organize Europe’s war potential for the final 
round : the struggle against the United States 

by a vast atomic bomb attack from bases on 
Iceland and Greenland and across the North 


Pole, or by sneak submarine assault. The 


A typical occupation air foree base is RAF Station Buckeburg. 




















USAFE tactical equipment includes Lockheed F-80 


“Shooting Star’ jet-propelled fighter-bombers. One 
of them, belonging to the 36th Fighter Wing, is 
shown landing at Wiesbaden. F-80s are stationed 
at Furstenfeldbruck 





Some USAFE units are still equipped with Republic 
F-47 “Thunderbolt” piston-engined fighter bombers. 
All fighter types at USAFE bases will be replaced 


with... 





Fe, aie 2s 
... Republic F-84E “Thunderjet” fighter-bombers 
by the end of July, 1950. They will be issued first 
to the 86th Fighter Wing at Neubiberg, later to the 
36th Wing at Furstenfeldbruck. 





BAFO's jet squadrons operate D.H. *Vampire”’ 
fighter-bombers, as well as some ‘‘Meteors.”’ Picture 
shows a “Vampire MK, 5” with two 500-Ib. bombs. 
Other units still have ‘Spitfires.” 





Two squadrons of D.H. ‘Mosquito’? day bombers 
operate from RAF Station Celle, near Hanover. 






age rx 


bomber of a bomb-aimer 


An Avro “Lincoln” 
instructors’ course drops a stick of twelve 250-lb. 
H.E. bombs off the German coast. 





American medium-heavy bombers in Europe are the 
Boeing B-29s and B-50s of the Third Air Division in 
England. Picture shows arrival on July 17th, 1948, 
of first B-29 in England under Strategic Air Com- 
mand’s ‘Mobility Plan.” 





Transport units of USAFE use the Douglas C-54 
“Skymaster” as standard equipment. The 60th and 
61st Troop Carrier Wings operate this type of aircraft. 


Fairchild C-82 ‘*Packet’’ transports are flown by 
USAFE’s 60th Troop Carrier Group at Rhein/Main. 












. as well as veteran Avro “Yorks.” 


USA might sue for peace, they may think— 
and all the Soviets would then have to do 
is to sit down in the shade and wait for the 
remaining peaches—Africa, India, the Near 
and Far East, Indonesia, Australasia, South 


America—to fall into their lap. 


Preparation 


Things would not be as simple as that, 
since this speculation does not take into 
account what the ofhers would do. So far as 
that is concerned, one thing is evident. Should 
there be the slightest westward move on 
the part of the Soviet Union, it would encoun- 
ter the most violent reaction on the part of the 
Western World. Senator Robert Taft, one 
of the top leaders of the US Republican 
party, merely confirmed this fact at the be- 
ginning of June in the strongest statement 
yet made by a high US official personality. 
“We should be prepared to go to war with 
Russia if she moves into Western Europe,” 
Taft declared on the Senate floor during the 
discussion of the US Arms Aid Bill. 

Of immediate interest in the present survey 
are the means of defence and attack which the 
West would be able to throw against any 
Russian forces that might try to move through 
Western Europe ‘as if it were marmalade,” 
to quote the words of an optimistic French- 
man referring to the German Siegfried Line 
just before World War II. 

Significantly, it is the nations that might 
form an “aerial cordon sanitaire” on the right 
side of the Iron Curtain—Scandinavia, France, 
Italy, Greece, Turkey, Iran—who are expend- 
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Yorks earried a relatively large share of Berlin Air Lift merchandise. 


ing much money and energy to strengthen 
their air arms. This development alone 
shows that the West’s immediate offensive 
reply would be in the air, tactically and stra- 
tegically, while the ground forces would 
endeavour to hold the threatened ground. 
In fact, all of Western Europe’s nations are 
making a determined effort to boost their 
air strength and to coordinate the activities 
of the individual air arms. France has worked 
out a five-year plan for the reconstruction of 
her air power (see elsewhere in this issue). 
Britain, Italy, Belgium, Holland, Denmark, 
Norway, Greece, Turkey, and others are re- 
equipping their air forces. Under her arms aid 
programme the USA _ will supply 
jet-propelled ground attack fighters to some 
of these nations, the first American jets to be 
Sweden (and Switzerland) 


shortly 


supplied abroad. 
is creating a modern air defence force through 
her own physical and financial resources. 
The Americans are delivering Boeing B-29 
“Superfortress” heavy bombers (reputedly 500) 
to the Royal Air Force. The motto is : better 
to be prepared than to be sorry. 

To obtain a picture of the kind of immediate 
trouble any forces moving against Western 
Europe would run into, one might begin by 
examining three of the West’s major striking 
forces a little more closely : the United States 
Air Forces in Europe (USAFE), the British 
Air Forces of Occupation (BAFO) and the 
USAF Third Air Division in Britain. USAFE 
and the Third Air Division are mere outposts 
of the might of the US Air Force as a whole, 
BAFO has behind it the strength of the Royal 
Air Force, third-strongest air arm in the world. 
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Wiesbaden Air Base, USAFE Headquarters. A view of some of the buildings of “Crestview Apartments,” a housing 


project for officers and civilians of Wiesbaden military posts and their dependents. The project has just been completed. 


United States Air Forces 
in Europe 


With the end of World War II, the war 
mission of the United States Air Forces in the 
European theatre of war changed to that of 
support of the occupation authorities in Ger- 
many. Today, however, the primary mission 
of USAFE no longer is merely to provide 
air power in support of the occupation of 
Germany and Austria, but also to be ready for 
an emergency. An outgrowth of the old US 
Air USAFE 
formally came into being on August 16th, 
1945. 
General John K. Cannon, with headquarters at 


Strategic Forces in Europe, 


Its Commanding General is L/ea/senant- 


Wiesbaden. 


Compared with a wartime strength of 


approximately 17,000 aircraft and 500,000 
men, the present strength of about 17,000 men 
and 350 aircraft appears almost inadequate. 
Overall strategy presents a different picture, 
however, since USAFE closely cooperates 
with the friendly forces of Britain, France and 
North 


Additionally, a pipeline to the United States 


the other Atlantic Pact countries. 
is carefully maintained to allow rapid augmen- 
tation of strength if necessary. The effective- 
ness of this support was dramatically demon- 
strated by the Berlin Air Lift when, in a matter 
of days, British 
poured into Germany and became operational. 


American and transports 

The tactical organization of USAFE falls 
under the Second Air Division located at 
Landsberg which, in turn, is directly under 
the Commanding General. Tactical units 
include the 36th Fighter-Bomber Wing (Lock- 
heed F-80 “Shooting Star” jets) based at 
86th 
Wing (Republic F-47 “Thunderbolts,” to be 
replaced with jets shortly) at Neubiberg, and 
the sorst Aircraft Control and Warning Group. 


Furstenfeldbruck, the Fighter-Bomber 


Two troop carrier wings and one troop carrier 
group are maintained by USAFE: the 6oth 
Wing (Douglas C-;4s) at Wiesbaden air base, 
the 61st (C-s4s) at Rhein/Main air base and 
the 6oth Group (Fairchild C-82 ‘“Packets”’) 
also at Rhein/Main. 

The major share of USAFE supply and 
maintenance is performed by the 85th Air 
Depot Wing at Erding Air Base, which also 


carries out heavy maintenance. It makes 
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important repairs and inspections of aircraft 
operated by USAFE, in addition to the aircraft 
of the US Air Military Attachés in Europe, 
North Africa and the Middle East. 

A visit to this tremendous depot is im- 
pressive. In addition to shops for the rebuild- 
ing of wings, renovation of spark plugs, repair 


of hydraulic landing gears, adjustments of 





USAFE maintenance shop at Erding Air Force Depot. 
As many as 60,000 reconditioned spark plugs are turned 
out monthly. 


Airmen’s quarters at RAF Station Gutersloh. 


instruments, repair and balancing of propellers, 
there are electrical shops turning out renovated 
aircraft generators, fuel pumps and solenoids. 
Instrument shops more often than not run 
on a 24-hour basis servicing gyro instruments, 
flight indicators and automatic pilots. Welders 
and blacksmiths perform all sorts of metal 
work, machinists turn out precision parts for 
aircraft and allied uses. About 100 Army 


They 


are liaison aircraft operated by ground force 


aircraft also utilize Erding’s facilities. 


observation units for front-line observation ; 
they do not require a great deal of mainten- 
ance. 

USAFE is to 
support US commitments to the International 
ICAO Confer- 


Paris 


Another responsibility of 


Civil Aviation Organization. 
Dublin 


established a coordinated policy on naviga- 


ences held at and last year 
tional facilities, communications, weather, air 
bases and other civil aviation data pertinent 
to Europe. USAFE sees to it that this policy 
is implemented by American and foreign civil 
air carriers who are permitted to fly over and 
land at USAFE installations. 


A Douglas C-54 transport undergoing repairs at Erding Air Foree Depot. To speed work, as many as 20 mechanics 


swarm over the aircraft at one time. 
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(The fellow visible beneath the inboard engine isn’t exactly 


“swarming.’’) 











from the tailpipe as mechanics start the engine. 
























An unexpected feature of USAFE’s working 
schedule is constituted by its assistance to the 
German Youth USAFE 
bases have assigned military and civil personnel 
to full-time duty on the programme, and there 


Programme. All 


are large numbers of volunteers in addition. 
Work in this connection consists of the 
operation of youth centres, mobile libraries, 
handicraft classes, educational 
forums, discussion groups and _ recreational 


these 


shops, art 


activities. Facilities furnished for 
activities are transportation, athletic supplies, 
films, handicraft items, books, reading, writing 
and drawing materials, and buildings. A total 
of 32 youth centres are presently being run by” 
42 full-time military personnel, 1,938 military 
part-time volunteers, 212 civilian volunteers 
and 106 German full-time volunteers. Last 
March 48,757 youths were taking part in the 
USAFE programme. 

To test the combat efficiency of its tactical 
crews USAFE conducts frequent exercises and 
manoeuvres. But it is consistent daily training 
that keeps USAFE operating at a high level 
of combat readiness. To this end pilots and 
technicians are put through rigorous specialized 
training courses. In addition, officers and 
airmen now have the opportunity of receiving 
resident schooling through the University of 
Maryland which has sent professors to Ger- 


by the Wing. 
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Checking an F-80 “Shooting Star’? at USAFE base Furstenfeldbruck. Flame blasts 


Furstenfeldbruck Air Base, headquarters of USAFE?’s 36th Fighter-bomber Wing. Enlisted men 
prepare .50 cal. machine-gun shells for the intensive gunnery practice programme carried out 





RAF Station Uetersen : in one of the hangars a team of mechanics carries out a minor 


inspection on a “Vampire” fighter. 





A Women’s Royal Air Force mechanic working on a 
“Mosquito MK. 14” at RAF Station Gutersloh. 





RAF Station Celle : 
engine in motor transport maintenance. 


A fitter strips a German Diesel 


mixers at work 


many to conduct the courses. Students can 
thus obtain a university degree while stationed 
in Germany. 

USAFE is a small force, compared with the 
combat strength of its predecessor. However, 
it is acquiring a wealth of experience of 
operations in Europe and would form part 
of the spearhead going into action should 
the need arise—holding the fort until the 
arrival of reinforcements. 


British Air Forces of Occupation 


The British Air Forces of Occupation was 
founded on July 15th, 1945, on the hard core 
of the RAF Second Tactical Air Force. Its 
function originally was the air policing of the 
British Zone of Occupation, but it has since 
developed into a Continental outpost of the 
Royal Air Force. BAFO was accorded the 
status of a Command, and the present Com- 
mander-in-Chief is Air Marshal T. M. Williams, 
with headquarters at Bad Eilsen. 

When the war ended there were nearly half 
a million Luftwaffe personnel in the British 
Zone and nearly 4,000 aircraft, most of which 
were in the Schleswig-Holstein area. By the 
end of 1945 the Luftwaffe personnel had been 
disbanded, and some were absorbed in the 


Construction work is being carried out at RAF Station Celle. The tarmac 
the pace is unofficially called ‘‘cookies boomtown.” 
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THIRD AIR DIVISION 


1. Major-General Leon W. Joh ,¢ ding Gen 
eral, Third Air Division, was born September | 3th, 1904, 
in Columbia, Mo. He is a graduate of the US Military 
Academy, West Point and transferred to the Air Corps in 
1930. He is one of the few Army Generals to have won 
the Congressional Medal of Honour. For his courageous 
flying during raids on Rumanian oil fields at Ploesti in 
1943, General Johnson was awarded the highest US 
decoration. He has commanded the Third Air Division 
since its formation in 1948. General Johnson is married 
and has two daughters. 

2. Major-General Edward Wharton Anderson is the Chief 
of Staff of the Third Air Division. He is 48 and hails 
from Manhattan, Kansas. He graduated from Stanford 
University at Palo Alto, California, in 1928, and entered 
the Army as a flying cadet the same year. During the 
last war he commanded several fighter formations in 
England; he was the first US Commander of the Fourth 
Fighter Group, which was composed of American pilots 
who had formed the famed Eagle Squadron of the RAF 
before the USA entered the war. After the war he 
held various staff appointments in the USA. He 
commanded the important Keesler AFB, Miss., in 1947 
and in 1948 became Deputy Commander of the Technical 
Division of USAF Air Training Command. With a one- 
year break he has held his present appointment since 
January, 1948. General Anderson, a tall man of heavy 
build, is married. His hobbies are hunting, fishing and 
golfing. 

3. Brigadier-General Robert Chaffee Oliver was born 
in Manila, Philippines, in 1902, and since last December 
has been the Commanding General of the 59th Air Depot 
Wing which runs the giant Burtonwood repair and main- 
tenance base near Liverpool. Originally an artillery 
officer, he changed over to the Air Corps in 1930 and 
learned to fly. During the war, from 1942 to 1944, 
he served as Commanding Officer of the USAAF’s 
China-India-Burma Service Command. After several 
post-war command assignments with the USAF in the 
Pacific, including that of Chief of Staff to the 13th 
Air Force, he returned to the USA in August 1948 and 
held several fighter commands before taking up his 
present appointment in England. 





USAFE 


4. Commanding General of USAFE is Lieutenant-General 
John Kenneth Cannon, who was born at Salt Lake City, 
Utah, on March 9th, 1892. He was commissioned in the 
Regular Army in 1920. He learned to fly and specialized 
Qs a pursuit pilot, but it was not until June 1922 that 
he transferred to the Air Corps. Just before America’s 
entry into World War II he was appointed Chief of Staff 
to the US First Air Force at Mitchell AFB, New York. 
In November 1942 he commanded the 12th Air Support 
Command supporting the invasion of French Morocco. A 
year later he was appointed to command the US Twelfth 
Air Force and the Mediterranean Allied Tactical Air Force, 
and as such organized and carried out all air operations 
for the invasion of Southern France. After a brief spell 


Major-General Leon W. Johnson 


Major-General Robert W. Douglass 





Air Vice-Marshai Sir H. Broadhurst 





as Commander-in-Chief of the Allied Air Forces in the 
Mediterranean, he became Commanding General of the 
US Air Forces in Europe in May, 1945, a post he left to 
take of the USAF Air Training Command at Barksdale, 
La., a year later. On October 15th, 1948, he resumed 
command of USAFE. 


5. Major-General Robert Wilkins Douglass is the 50- 
year-old Chief of Staff of USAF. A hard-flying, hard- 
working airman, he had command of the US Seventh Air 
Force in the Central Pacific in 1944 and 1945, after 
commanding the Seventh AF Fighter Command for two 
years. He came to Wiesbaden in October, 1948. Gener- 
al Douglass started his career as an infantry officer but 
changed over to the Air Corps in 1925. In 1945 he 
commanded the First Air Force at Mitchell AFB, N. Y. 


6. Brigadier-General Thomas Connell Darcy, Comman- 
der of USAF Second Air Division at Landsberg, Germany, 
since July, 1949, is head of USAFE’s tactical organization 
in Germany. Darcy was born in Roxbury, Mass., in 1910, 
and is a araduate of West Point. He was commissioned 
in the Infantry in 1932 and transferred to the Air Corps 
in 1934. Before the outbreak of war he held a number 
of posts with fighter units, doing duty at home, in the 
Panama Canal Zone and the Caribbean. In February, 
1943, he became supply officer for the Ninth Fighter 
Command in the North African Theatre. Subsequently 
he commanded several ground support and fighter units 
in the same theatre and in April, 1945, assumed command 
of the USAAF 22nd Tactical Air Command in the Medi- 
terranean Theatre. In January, 1948, he became Com- 
manding General of the USAF Advanced Single-Engine 
Pilot School at Williams AFB and eight months later was 
transferred to Europe. 


7. Brigadier-General Edward H. Alexander became the 
first USAF Commanding General at Rhein/Main Air Base 
in October, 1949. He received a reserve commission in 
the Air Corps in 1926 and three years later obtained his 
rating as a pilot and a regular commission. After holding 
several appointments in the training organization of the 
Air Corps, he changed over to transport with his nomina- 
tion as Executive Officer of Air Corps Ferrying Command 
in 1942. In 1943 he became Commanding General of 
the Caribbean Wing of Air Transport Command and in 
1944 he assumed command of the Southwest Pacific Wing 
of the Pacific Division of ATC, with headquarters at 
Brisbane, Leyte and Manila. From October 1945 he 
again held several training appointments at USAF Head- 
quarters in Washington. In May, 1949, he came to 
Germany as Deputy Commander of the Combined Airlift 
Task Force, a job he held until he succeeded Major-Gener- 
al William H. Tunner as Commanding General a few 
months later. 


BAFO 


8. Air Marshal Thomas Welling Williams, Commander- 
in-Chief of BAFO since November Ist, 1949, was born at 
Ulverston, Lancashire, in 1899. He spent much of his 
early life in South Africa, where he received the greater 
part of his education. In World War | he served as a 
private in the South African forces in the German East 


Major-General Edward W. Anderson 


Brigadier-General Thomas C. Darcy 





Air Vice-Marshal W. V. Seward 
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Brigadier-General Ed. H. Alexander 





the Earl of Bandon 


Air Commodore 


Africa Campaign in 1916, at the age of 17. He entered 
the Royal Flying Corps in 1917 and sybsequently served 
as a pilot in France. Between wars he flew with various 
coastal squadrons and spent twelve years with the Fleet 
Air Arm in Home waters and the Mediterrean. He 
graduated at the Staff College, did a spell of duty in the 
Air Ministry Directorate of Operations and commanded 
a bomber station. In September, 1939, he went to 
France with the Advanced Air Striking Force. After 
several staff appointments at home he went to India as 
Senior Air Staff Officer, commanded the RAF in Bengal 
for a while, became Deputy Air Commander and finally, 
at the end of 1943, Air Commander in South East Asia. 


9. Air Vice-Marshal Sir Harry Broadhurst, BAFO Senior 
Air Staff Officer since February, 1950, made himself a 
name during World War I! as the daredevil Commander 
of the RAF Desert Air Force in North Africa in 1943 and 
1944 and as the RAF’s youngest Air Vice-Marshal at the 
age of 38. He was born in Frimley, Surrey, in 1905, 
entered the RAF in 1926. In 1938 he took over com- 
mand of No. 111 Fighter Squadron at Northolt, com- 
manded a fighter wing in France early in the war, took 
part in the defence of London, Coventry and Birmingham 
during the Battle of Britain, organized anti-shipping 
strikes in the Dover Straits and finally joined No. 11 
Fighter Group as Deputy Senior Air Staff Officer. In 
September 1942 he was assigned to the Desert Air Force, 
after a number of memorable exploits returned to Europe 
in March, 1944, to command a group of the new Second 
Tactical Air Force during the Normandy invasion. When 
the war ended he was appointed Air Officer in charge of 
Administration at Fighter Command Headquarters, where 
he remained until he received his present command 


10. Air Vice-Marshal W. V. Seward, Air Officer in charge 
of Administration, BAFO, was born at Wokingham, 
Berkshire, in October 1898. He joined the Army as a 
private in 1918 and was commissioned in the RFC in 
1917, transferred to the RAF upon its formation in 1918. 
During the war he spent three years in Canada in 
connection with the training of air crews. Prior to taking 
up his appointment in Germany early in 1949 he held 
several operational and training posts in the Mediter- 
ranean and at home. 


11. Air Commodore the Earl of Bandon assumed com- 
mand of No. 2 Group, BAFO, on February 3rd, 1950, with 
headquarters at Gutersloh, Germany. No. 2 Group con- 
trols all RAF operational squadrons in Germany. Lord 
Bandon was born at Gillingham, Kent, in August, 1904. 
He lives in London, but his family seat is Castle Bernard, 
Bandon, County Cork, Eire. He received a commission 
in the RAF in 1924, from 1930 to 1935 served in the 
Middle East, made the first Khartoum-Cairo non-stop 
flight in an old twin-engined aircraft (refuelling it in 
flight by means of emptying gasoline from tin cans into 
the tanks). Early in the war he commanded a squadron 
of Bristol ‘’ Blenheim” light bombers in France. Later 
on he served in the China-Burma-India theatre and com- 
manded 224 Group which operated in Burma. In 1945 
he assumed command of the Royal Observer Corps, in 
England. 
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An unusual feature of USAFE’s activities is the com- 
mand’s German Youth Assistance Programme. Picture 


shows “drivers” sitting tensely awaiting the signal that 
will send them roaring down the speedway in the 1949 
Soap Box Derby Championships.” 





Training goes on without interruption. BAFO “Vampire” 
pilots in the operations room at Gutersloh (left) are 
briefed by an Army Liaison Officer on their target. At 
right, de-briefing by an RAF officer after a sortie. 





Operations Officer of the 22nd Fighter Squadron, 36th 
Fighter Wing, USAFE, briefs pilots on an carly morning 


mission: to strafe an armoured column in the Ingolstadt 


area, 


German Civil Labour Organization. The air- 
craft were destroyed, with the exception of a 


few which were preserved for record and 


The Third Air Division in training : 


ready for take off on a long-range mission. 


the crew of a Boeing B-29 “Superfortress”’ getting 








USA F exereise : “Ag 
36th Fighter Wing d 


museum purposes. A special branch at BAFO 
Headquarters had to deal with the disposal of 
vast quantities of Flak ammunition, sm.i! 
arms and “V” weapons, much of which was 
hidden in arms dumps and took a lot of 
uncovering. Factories, too, contained large 
quantities of finished war materials which had 
to be destroyed. 

BAFO soon found that other work had to 
be performed. First of all, it selected, restored 
and re-equipped a number of Luftwaffe bases 
for its Among these were the 
stations at Buckeburg, Wunstorf, Uetersen, 
Celle, Gutersloh, Lubeck and Bad Eilsen, now 
all occupied by BAFO units. In addition, 
certain transport duties are carried out, such 


own use. 


as the dropping of food on the Friesian Islands 
during a>severe winter period, etc. BAFO 
also had a special unit searching for British 
and Allied airmen reported missing during the 
war. Finally, BAFO operated a special mobile 
microfilming unit which produced copies of 
Axis documents to satisfy the enormous post- 
war demand. 

Aircraft strength of BAFO is somewhat 
below that of USAFE. It includes de Havilland 
“Vampire” ground attack fighters at Guters- 
loh, Gloster ‘Meteor’ fighters, de Havilland 
“Mosquito” light bombers, a few Avro 
“Lincoln” heavy bombers, and a squadron of 
Handley Page “Hastings” four-engined trans- 
ports. 

One of BAFO’s principal responsibilities 
continues to be the air defence of the British 


large-scale exercise ; 
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rressor’’ tank crews and infantry under a strafing attack by F-80 “Shooting Stars” from the 


uring “Exercise Harvest,”’ a joint manoeuvre held last September. 


Zone of Occupation. RAF air crews stationed 
in Germany take part in daily practice and 
large-scale exercises to retain their proficiency. 
Last August BAFO staged its own air demon- 
stration which was attended by representatives 
of all Western Union nations and was designed 
to show the development in ground support 
tactics since the end of the war. 

The British Air Forces of Occupation has 
made wide use of the German Civil Labour 
Organization which includes a fair number of 
ex-members of the Luftwaffe. Members of the 
Organization, which was formed under inter- 
national agreement shortly after the war, have 
been employed chiefly in technical trades but 
were also used on normal RAF duties, such as 
police, firemen, clerks, motor transport drivers, 
etc. The CLO was also used as a re-educational 
organization, providing training and appren- 
ticeship courses to its members. 


USAF Third Air Division 


The Anglo-Saxon tactical outposts on the 
European Continent, USAFE and BAFO, are 
backed, invisibly, by a substantial force of 
American heavy bombers based in Great 
Britain. The practice of having just under 
100 Boeing B-50 or B-2z9 “Superfortress” 
bombers, fully armed and ready to go, per- 
manently stationed in the British Isles was 
first explained purely as a measure to provide 
long-range operational training to USAF air 
correct to a point, since 


crews. This is 


Two “Mosquito”? day bomber crews check up on their target areas at Celle during a 


ground crew inspect the engines. 
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“Exercise Harvest” : 





The 61st Troop Carrier Wing of Rhein/Main took part 
in “Exercise Harvest.’”” A Douglas C-54, commanded 
by Captain Norman T. 
US Army vehicles. 


Lawrence, is being loaded with 





BAFO 


process of being readied for their part in air-ground 


“Vampires” at dispersal at Gutersloh in the 


manoeuvres, 





A 3-in. mortar crew of the Royal Air Force Regiment, 


running into cover during exercises. 


An anti-aircraft crew of the RAF Regiment aerodrome 
defences ready for action during manoeuvres. 
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A low-flying Douglas RB-26 ‘Invader’? reconnaissance attack 
aircraft of .the 7498th Photo-Reconnaissance Squadron at Furstenfeldbruck prepares 
to “bomb” aggressor tanks. 
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USAFE Air Base Neubiberg : 86th Fighter Wing Fire Department cut a path through 
the flames to a burning F-47 “Thunderbolt” to allow crash rescue men to remove a 


dummy pilot during exercises. 


RAF 


Regiment 


Outside their hangar the crews of 
armoured cars prepare for manoeuvres. 


squadrons are rotated every three months, as 
a result of which a very large number of USAF 
air crews are gaining experience in heavy 
bomber operation under European conditions. 
However, the fact that this training merely is 
a fortunate by-product of a more important 
strategic plan was underlined by British Air 


Minister Arthur Henderson in the House of 


Commons on May 5th. Henderson stated, in 
effect, that “American Air Force squadrons 
will be stationed in Britain for training pur- 
poses so long as both governments (British 
and American) consider this desirable in the 
interests of common defence and until collective 
security has been reached in accordance with 
the Charter of the United Nations.” In other 
words, USAF heavy bomber squadrons will 
stay in Britain indefinitely, poised to deliver 
an initial long-range bombing attack to the 
heartland of Soviet Russia, probably with atom 
bombs, if Russian or Soviet-dominated forces 


should take a step in the direction of the West. 


USAFE offers airmen and WAF’s the opportunity to 
increase their business proficiency. A typing class in 
progress at Erding Air Foree Depot. 


B 











At the sector board in the USAFE Flight Service Centre 
at Frankfurt, flights of all the US Zone are monitored. 
Each flight is 
represented by a flight plan in the ‘“‘cardex”’ rack file. 


Pilots are given instructions and advice. 





RAF radar operators check on the air space : a mobile 
GCI unit at Reitberg. The ‘scanner’ 


position at the edge of a wood. 


is placed in 


In the controller’s cabin of the GCI, the controllers look 
at transparent maps indicating the positions of aircraft 
Behind the maps, WRAF clerks plot the 
aircraft positions. 


in their zone. 

















Athletics form part of USAFE Sports. 


The Third Air Division of the USAF was 
established at Marham, England, as a pro- 
visional organization on July 16th, 1948, 
under the jurisdiction of USAFE Headquarters 
A month later, with the arrival 
Major-General 


at Wiesbaden. 
of the Commanding 
Leon W. Johnson, Division Headquarters was 


General, 





Staff Sergeant Herbert N. 


Kinton learns how to play the accordion from a German 


Another kind of indoor sport 


Fritulein, 


moved to the London area, the provisional 


organization was discontinued on August 
23rd, 1948, and the Division became a regular 
of US Air Forces in Europe. On 
January 1949, it was placed directly 
under the control of USAF Headquarters in 
Washington as a major command of the 
United States Air Division Head- 


quarters is located at South Ruislip, about 


unit 
3rd, 


Force. 


twelve miles from the heart of London. 


The Wiesbaden Military Post **Commanders”’ football 


team are put through their paces by their coach. 





USAFE Command diving Staff Sergeant 
John H. Williams demonstrates his technique at the 


indoor swimming pool at Furstenfeldbruck AFB. 


champion 


The Third Air Division maintains operational 
control of those bombardment 
USAF Strategic Air Command which nor- 
mally spend ninety-day tours of temporary 
duty in the United Kingdom under SAC’s so- 
called “Mobility Plan.” Aircraft operating in 
Great Britain under the plan are based at the 
huge stations of Marham, Lakenheath and 
Sculthorpe in East Anglia. Some of these 
fields are now being expanded, and it is 
that Consolidated 
Vultee B-36 giant bombers will take part in 


believed squadrons of 
the Mobility Plan as soon as a base is ready 
to receive them. 

Besides the bomber bases in East Anglia 
and the headquarters in South Ruislip, the 
Division maintains a supply and maintenance 
depot at Burtonwood, in Lancashire, not far 
A detachment of 90 airmen 

Bovingdon Airport for 
The permanent 


from Liverpool. 
is maintained at 
routine headquarters flights. 
strength of the Division is a little more than 
3,500 Officers and men, plus about 1,000 
officers and men for each of the three “‘visiting” 
bomber groups, making a total of nearly 
7,000. About goo of them make up the head- 
quarters staff at Ruislip. 

The USAF Strategic Air Command groups 
which rotate from the United States to Great 
Britain under the Mobility Plan are stationed 
in the United Kingdom by virtue of an 
informal agreement between the two govern- 
ments. Peculiarly enough, the peacetime 
presence of a large military force in the home 


groups of 








Americans seem to prefer to exercise their sports indoors. 
60th Maintenance Squadron at Furstenfeldbruck beats 
5th Troop Carrier Squadron at basketball. 


territory of another major power—for the 
first time in history—is the result of an 
informal invitation extended to the USA by 
Britain. There is no formal agreement binding 
upon either party, merely a friendly contract 
which enables the Division to carry out 
necessary training in conjunction with the 
Royal Air Force. 

Each of the bases at Marham, Lakenheath 
and Sculthorpe is occupied by housekeeping 
detachments of about 100 USAF personnel 
and from 300 to 500 RAF personnel. The US 
Government pays no rent for the use of the 
bases, nor does it pay the RAF personnel 
manning them. An agreement between the 
USAF and the British Air Ministry provides 
that the only cost to be borne by the USAF 
should be the expense of bringing the bases 
more nearly to American standards and for 
additional facilities not included in the long- 
range RAF construction programme. Extra 
facilities already furnished to the Third Air 
Division by the RAF total approximately 
$3,500,000, and it is estimated that the total 
amount would be nearer $5,000,000 were the 
cost of transporting American personnel to 
provide these facilities included. 

Burtonwood, Lancashire, the Division’s main- 
tenance and supply depot, is the largest 
maintenance base in the United Kingdom. Its 
most spectacular recent performance was at 
the time of the Berlin Air Lift, when the 59th 
Air Depot Wing stationed at the base was 
charged with the responsibility of providing 


The *‘Furstenfeldbruck Eagles’’ football team engage an Army Eleven. 
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Billiards at KRhein/Main USAFE Station. 


maintenance and repair services to the aircraft 
assigned to “Operation Vittles.” 
During the war, the USAAF’s 
maintenance establishment was constructed at 
Burtonwood, a vast installation whose peri- 
meter crosses 70 miles of English countryside. 
In August 1948 an advance party of USAF 


largest 


personnel arrived to help recondition the base 
which had largely been unused since the war. 
The following month the s9th Air Depot 
Wing arrived, and within a few days the Depot 
was assigned the task of providing 200-hour 
inspection service to aircraft on the Air Lift, 
in addition to maintenance and supply for the 
“Superfortresses” of the Third Air Division. 

The obstacles facing the authorities at 
Burtonwood were formidable. Housing 
facilities, messes and washrooms, hardstands, 
hangars and various facilities about the sprawl- 
ing depot were in a badly deteriorated con- 
dition. Inadequate storage space and lack of 
personnel and equipment hampered the work 
of the organization, and morale among the 
personnel assigned to the base reached a 
With the installation, 
modification and repair of facilities throughout 
the depot, the bare minimum for a limited 
maintenance programme was ready by No- 
vember 1948 and the first “Vittles” transport 


critical low point. 


arrived for a 200-hour check on November 4th. 

The programme started slowly with 31 air- 
craft received during the month and 18 deliver- 
ed by the end of November—an average of 
slightly more than one inspection completed 
every two days. Production rose slowly to 
87, an average of 3.1 per day, in February. 
By March, output had more than doubled, 
reaching more than 185 deliveries—the goal 
of six aircraft per day. In May, just before the 
end of the Berlin blockade, output was 260, a 
daily average of 8.4. 

Production line speed at the depot increased 
proportionately with the output of airlift 
machines. The C-54s sent to the depot in 
January spent an average of nearly eight and 
a half days there. Five months later, the average 
aircraft was inspected, overhauled and ready 
for take-off to Germany less than two days 
after its arrival in England. Burtonwood’s 
record during the airlift is a point of pride 
throughout the Division. 
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After the game, a drink at the bar. The fourth “soldier” 
from the left looks worth knowing better. 


The Working Day 

The operational activities of USAFE, BAFO 
and the Third Air Division—like those of any 
other military air service in peace time 
consist largely of constant, intensive training. 
USAFE and BAFOare keeping their experience 
up-to-date by testing mew weapons as they 
become available and adjusting their tactics to 
new weapons and new knowledge of the 
constantly changing role of a tactical air force. 
The Third Air Division engages in routine 
bombing training missions and long naviga- 
tional training flights. Such flights have been 
conducted from England to the Gold Coast, 
in West Africa, the Gulf of Aden. Continuous 
live bombing missions over Heligoland are 
carried out in cooperation with the RAF. 
Radar bombing is included in the training 
programme, and large Britsh industrial sites 
are often used for “targets” in such raids. 
Joint exercises with the RAF have included 
fighter interception missions and large-scale 
bombing raids over vast areas of England. 
Prior to the recent temporary cessation of 
air-to-air refuelling exercises, this type of 
training was carried out over the North Sea 
on a line running from Wolverhampton to 
Heligoland. 

To illustrate the training activities of an 
average occupation air force pilot, the case of 
a USAFE member who last autumn took part 
in a training manoeuvre, a joint US Army- 
Navy-Air Force operation called ‘“/:xercise 
Harvest,” serves as a good example. 


Two RAF officers and two WRAF sergeants golfing 
at Bad Eilsen, BAFO Headquarters. 
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At the **Roecket Club” at Rhein/Main Air Base, Frank- 
furt, smooth jitterbugging goes on every night. Judging 
by the background of the picture, the girl in the fore- 
ground doesn’t sit out many dances. 


The pilot is Captain Norman T. Lawrence, 
born 30 years ago at Phoenixville, Pennsylva- 
nia, married, with two children. His education 
was that of the good middle-class American— 
grade and high school at Phoenixville, two 
years of college. He enlisted in the US Army 
Air Force, as it then was known, in 1941. 


te 
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The British go in for outdoor sports. RAF Regiment 
officers on a wild boar shooting party from Luneburg. 


During 1942 he applied for aviation cadet 
pilot training. 

In 1943 he graduated from a twin-engine 
advanced flying school and received his pilot 
wings. Following an extensive combat crew 
training course in Convair B-24 ‘Liberator’ 
four-engined bomber aircraft, Captain Law- 
rence was assigned to combat duty with the 
15th Air Force, operating from Italy. He 
received the Distinguished Flying Cross and 
Air Medal with three Oak Leaf Clusters, 


The club reom of Bad Eilsen BAFO Golf Club. 









Gliding has become one of the most popular 


club has about 15 gliders. 


Minimoa, and Kranich. 


Back in the USA late in 1944, he first 
became base operations officer of the B-24 
flying school of Smyrna, Tenn. He served 
with the Flying Safety Division of the Tactical 
Air Command at Langley AFB, Virginia, from 
1946 to early 1949, when he was ordered to 
the “Operation Vittles” training unit at Great 
Falls AFB, Montana. He arrived at Rhein/ 
Main Air Base in April, 1949, and participated 
in the air lift of food and supplies to blockaded 
Berlin as a pilot with the 14th Troop Carrier 
Squadron, a unit of the 61st Troop Carrier 
Wing at Rhein/Main. 

“Exercise Harvest” was a manoeuvre involv- 
ing “friendly” and “aggressor” forces under 
simulated combat conditions. It was the largest 
of its type conducted in Europe by US forces 
War II. The 61st 
Troop Transport Wing was assigned the task 


since the end of World 


of transporting over 2,400 fully-equipped 
combat troops of the 18th Infantry Regiment 
with 50,000 lbs. of weapons, jeeps and trailers 
from the Frankfurt area to Munich. 

Captain Lawrence commanded one of the 
twenty-six Douglas C-5 4 “‘Skymasters” charged 
with this task. On the morning of the operation, 
both ground and flying personnel were briefed, 
the equipment was loaded aboard and secured 
in place, and the combat troops ordered to 
their seats. Take-offs were scheduled with a 
three-minute interval between aircraft and the 
transports were despatched with the clock- 
like precision evolved during the Berlin Air 
Lift operation. 


A Mew about to be launched at Scharfoldendorf. 


BAFO sports. 


Picture shows the launching of a Primary. 





The Scharfoldendorf RAF rest centre gliding 
Others include a Grunau Baby, Mew, 


The combat were delivered to 
Furstenfeldbruck Air Base, near Munich, and 
all C-54s were back at Rhein/Main Air Base 
within five hours, standing by to perform 


troc ps 


another mission if necessary. 





WRAF Corporal Myrtle May is an experienced glider 
pilot and a member of the Scharfoldendorf club. 


Time off 


In view of the fact that personnel of USAFE, 
BAFO and the Third Air Division are stationed 
far from their home bases, unusually complete 
facilities for sports and other pursuits for the 
personnel’s off-hours have been provided by 
the three Commands. Third Air Division 

























headquarters alone has a recreational, reference 
and technical library, an officers’ and an air- 
men’s club, arrangements for film shows, etc. 
A Special Services Office sponsors athletic 
events and sports. These facilities are du- 
plicated at the air bases. 

BAFO sports facilities probably are the 
best in the whole of the Royal Air Force. The 
list of sports in which BAFO personnel 
actively engage includes athletics, cross- 
country, basketball, boxing, badminton, cricket, 
football, fencing, fishing and game shooting, 
golf, gliding, hockey, horse riding, lawn tennis, 
rowing, rugby, skiing, skating, swimming, 
squash, sailing, small arms and table tennis, 
all of which are organized on a Command 
basis and are open even to the most humble 
purse, subscriptions being amazingly small. 

Perhaps the most remarkable facilities are 
those for winter sports and gliding. There are 
several leave centres within easy reach of the 
airmen’s pockets where skiing and winter 
sports have been the attraction to hosts of 
travellers before them. Gliding, a legacy of 
the Luftwaffe, has become one of BAFO’s 
most popular sports during the past four 
years, and at least one British National record 
was set up at one of the seven Gliding Clubs 
in the Command. These clubs own a total of 
nearly 50 sailplanes and have an active mem- 
bership of about 300 glider pilots. 

USAFE sports arrangements are similar, 
except that they include the national game, 
baseball, as well as the tough, American 
version of football, billiards and a few other 
typically American games. The Americans 
also attach greater importance to social 
activities and run more elaborate clubs, dances 
and shows than the British. 


Part of a Larger Force 


One may speculate whether or not the three 
Commands would be able to play an effective 
role in holding back a Soviet advance against 
Western Europe in the event of another war. 
A total of about 800 aircraft, not all of them 
combat types, would seem a puny force to pit 
against the onslaught of thousands of relatively 
modern jet fighters and attack bombers the 
Soviets are reputed to possess. The fact that 
ninety of these 800 aircraft could carry atom 
bombs to the Soviet industrial areas would not 
greatly change the situation, since by the time 
these bombs had their effect on the front lines, 
the Soviet armies would be on the Gulf of 
Gascony. It must not be overlooked, however, 
that USAFE and BAFO and to some extent 
the Third Air Division in reality represent the 
skeleton of a much larger force which could 
be expanded at a moment’s notice from the 
growing reservoirs of tactical (and strategic) 
air formations of the USAF and RAF at home. 
Both these Services will shortly be operating 
only jet-propelled fighters, fighter-bombers 
and attack aircraft. Furthermore, the Anglo- 
American air forces would not be called upon 
to bear the brunt of the fighting all by them- 
Small, efficient forces are growing up 
at other points along the Iron Curtain. 
Properly coordinated, they can form an 
effective means of defence.—A description of 
some of them will appear in a future issue of 
this magazine. 


selves. 
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Rationalization of the French Aircraft Industry 


“ Interavia’s’’ Interview with M,. André Maroselli, Frrance’s Secretary of the Air force 


France has decided to “revitalize” her aircraft 


industry. The reasons for this decision are obvious. 
In the first place, the country’s aircraft production 
activities, which since the Liberation have been more 
enthusiastic than rational, must cease to be an enormous 
drain on the nation’s treasury without showing con- 
crete results in terms of military and civil air power. 
Secondly, the country had undertaken very definite 
military commitments when it signed the Western 
Union and North Atlantic Pacts. 

Paradoxically, the resurrection of the French aircraft 
industry began with an amputation. After prolonged 
debate throughout 1948, it was decided to cut the 
nationalized industry to the absolute minimum by 
closing down unneeded capacity. A Commission for 
the Reorganization of the Aircraft Industry was set 
up in January, 1949. In April of the same year a Bill 
was introduced in Parliament to empower the authori- 
ties to reduce and concentrate the industry’s activity. 
The measure finally was approved on June 30th of 
last year. As a result, Société Nationale de Constructions 
Aéronautiques du Centre, one of the nationalized manu- 
facturing concerns, was dissolved. Surplus factory 
space of the remaining concerns was sold or leased 
to other industries and redundant labour dismissed. 

Thus the aircraft industry was trimmed to a size 
compatible with national requirements. As soon as 
the outlines of this primary programme were establish- 
ed, it became imperative to decide what to do with 
The Secretary of State for 
Air at the Defence Ministry was asked to work out 


the contracted industry. 


a plan which would, on the one hand, permit the 
industry to work rationally over a period of years 


and, on the other hand, assure the nation of a maximum 
return, in terms of security, from the funds to be 
invested in the industry. 

This plan should have been ready by September rst 
of last year. The date was subsequently postponed 
until December 1st, and it was at the end of that 
month that Secretary of State for Air André Maroselli 
finally introduced it in Parliament. 

Even superficial perusal of the plan discloses that 
it is not merely a manufacturing programme. ‘This 
fact probably explains why its elaboration took longer 
than anticipated. André Maroselli is a very cautious 
man and, chief of all, an old hand at the game of 
politics. He did not limit himself to drafting a pro- 
duction schedule which simply determined the number 
of aircraft to be built this year, next year and the 
year after. He knows his political onions and endea- 
voured to make sure that there was somebody there 
to use his aircraft once they started coming off the 
production lines. Parliamentary whims are more 
common in France than anywhere else, and there 
was always the risk that once the aircraft were built 
there would be no squadrons to equip because 
Parliament had withheld the necessary financial allo- 
cations. 

Maroselli therefore decided to enlarge the scope of 
his plan. In the form now before Parliament, this 
programme provides for an annual expenditure of 
Fr. frs. 230,000,000,000 over five years for aircraft 
procurement plus a corresponding expansion in the 
military air services, in ground organization and 
every field affected by the becoming available of more 
modern aircraft than France has had for a long time. 


While the aggregate expenditure on the plan amounts 
to Fr. frs. 230,000,000,000 per annum, or a total of 
Fr. frs. 1,150,000,000,000 for the five years, about 
go percent of the latter figure will go on the mainten- 
ance, operation and expansion of the Air Force and 
the naval air service and their air bases, etc. Only a 
little more than 10 percent, or Fr. frs. 136,000,000,000 
will be spent on aircraft production over the five- 
year period. What France will get in terms of aircraft 
is visible from the table below. 

André Maroselli’s plan, one of the first compact 
measures designed to reestablish France’s air power 
and aircraft industry on a permanently sound basis 
since it began to flounder after Pierre Cot’s pre-war 
reign, was approved by the French Cabinet at the 
end of April. At the time of writing it is still awaiting 
Parliamentary ratification. In May “Interavia Re- 
Paris Correspondent, Georges Février, asked 
a few questions about the plan. 


view’s” 
André 
Here are the Secretary’s replies : 


Maroselli 


M. André Maroselli, See- 
retary of State for Air at 
the Ministry of Defence, 
author of the Five-year 
Plan. 








“A. five-year aircraft production programme, elaborated under your super- 
vision, has been submitted to the French Parliament. The general outline of 
this plan is known. But I should like to ask you what were the guiding lines in 


the establishment of your aviation policy.’’ 


“My guiding thoughts ? They are founded, paradoxically perhaps, 
on past experiences and also on the principle never to adopt an old 
solution without first giving thorough study to new formulas and 
solutions. It certainly is tempting to work on a well-known, conven- 
tional basis. In the field of aeronautics this can only lead to failure, 
especially in France, where the intermission provoked by the war has 
created a peculiar situation. 

“When I was appointed Air Minister in January, 1942, I started work 
by making a detailed review of the state of aeronautics in France. The 
war years had given a tremendous boost to aeronautical engineering, 
military and commercial flying. France’s aviation had been unable to 
participate in this prodigious development because aeronautical re- 
search, manufacture and experimentation with large-scale production 
were not possible during the occupation. 

“After the war it was difficult to draft plans providing for continuous 
production... The domestic market was small. It was not possible to 
bank on an export trade enabling certain types of aircraft to be put into 
quantity production which alone would have justified the enormous 
capital investment required by modern aeronautical engineering. 
Finally, the necessity of rehabilitating the nation’s economy imposed 
certain limits on our military expenditure and therefore on our aeronau- 
tical programme. Civil aviation, on the other hand, entered into the 
competitive international field directly after the war and therefore had 
to procure the best available equipment, and this our factories were 
unable to supply at the time. 
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“France thus faced a novel situation demanding novel solutions. But 
the lessons of the war made it imperative that France should emerge 
from the dilemma provoked by her aeronautical inactivity and by the 
negligible funds which she was able to devote to aviation. 

“It was then that France had to decide resolutely to abandon past 
conceptions, since the aircraft of today has little in common with the 
aircraft of 10 years ago. A modern prototype costs ten to fifteen times 
as much to build, pound for pound of weight, than a pre-war design. 
To the low-speed wind tunnels of the pre-war period have to be added 

Engine 
All these 
engineering advances have increased the efficacity of the air arm, but 
they must be paid for in the workshop, in the laboratory and at the 
design offices. They must be paid for, too, in the more complex train- 
ing of specialists, in the construction of giant aerodromes, the estab- 
lishment of complicated and expensive flying and navigation aids, 
electronics, etc. When I myself served as an observer in the Air Force 
years ago, I climbed into a rudimentary cockpit and faced a panel practic- 
ally devoid of instruments. A licenced mechanic took care of a whole 
squadron. We took off from a grass field which did not differ from 
the surrounding pastures by complicated wireless equipment. 

“It is only after having reviewed the over-all picture of all these 
modern requirements and the manner in which they could be fitted into 
the technical and economic capacity of the nation that I was able to drafta 
plan for the organization of the country’s aviation industry. There was 
one thing, and one thing only, that mattered: France must make up for 
lost time and rebuild her aviation from the ground up by her own efforts. 
In brief, it was necessary to acquire a full knowledge of the state of world 
aviation—as well as of France’s aviation—and to stake out a specified 
field of andeavour capable of being fitted into the nation’s possibilities.” 


intricate laboratories and vast scientific testing installations. 
output has risen ten or twenty times since before the war. 
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Dassault MD 450 *Ouragan”’ single-seater interceptor fighter, powered by one Rolls- 
Royce Hispano Nene” jet engine, 
rocket projectiles can also be carried, At an all up weight of 12,345 Ibs. (5,600 kg) the 
MD 450 is said to reach a top speed of more than 620 m.p.h. (1,000 km/h) ; the operating 
altitude is around 49,000 ft. (15,000 m). 


Normal armament consists of four cannon, but 


‘The general survey of the situation which you began in 1947 thus permitted 
you to establish a new national aviation policy for France. Does this policy 
differ greatly from that pursued by your predecessors ?”’ 


“Circumstances have changed. At the time of the Liberation, the 
Provisional Government had a single, paramount occupation: to 
continue the fight side-by-side with the Allies and to make a moral 
and material contribution to the war effort. In the aircraft field this 
necessitated the retention and expansion of the industrial potential 
previously tolerated by the occupant. Our design studies had been 
unable to keep abreast of engineering advances elsewhere, and France 
had no design which would have justified immediate quantity produc- 
tion. The results were the more or less unfortunate contracts for obsol- 
escent equipment which were awarded to the factories, much more 
for the purpose of keeping them busy and training workers and staff 
in various manufacturing processes than to meet the requirements of 
the various users. The consequences of this policy ultimately became 
evident. The manufacturing potential was out of proportion to the 
country’s needs—and we had imagined that the time was not ripe for 
the opening of export outlets !—and both military and civil users 
were unable to employ the aircraft allocated to them. Because no 
study of the situation had been made at the beginning, France’s air- 
craft engine specialists had started design studies which quite obviously 
could have produced results only years later. At the same time, these 
engineers concentrated on very high-powered reciprocating engine 
projects and therefore were unable to devote sufficient attention to the 
engineering needs of tomorrow, in other words those of today. This 
attachment to past formulas has had the gravest consequences on the 
evolution of France’s power plants and therefore on the whole of 
French aviation. Worse still, nobody had counted up the cost of all this 
uncoordinated effort, and finally the country was presented with a bill 
which it was unable to foot either in terms of finance or engineering 
capacity. This explains the many stories about cancelled prototype 
contracts, reduced and terminated quantity production orders. All 
this resulted in millions of wasted francs, reorganizations, liquidations, 
and payment of damages which will linger in the nation’s budget 
until 1951. 

“By 1947 the situation had cleared up considerably. The mission 
assigned to our armed forces was well-defined, and precise estimates of the 
funds available for aeronautics had been drawn up. Technical informa- 
tion became amply available from abroad, and a just appreciation of 
the difficulties encountered by modern engineering techniques had 
taken the place of a mild form of national megalomania. The designers 
contented themselves with the elaboration of rational projects within 


choo hos 





single-jet single-seater fighter has been delivered ‘in 
the ‘Vampire’ is also being built in France by 
** Vampire” 


The de Havilland 
quantity to the French Air Force ; 
SNCA du Sud-Est, under a licence agreement. The first French-built 
started its initial test flights last February. 


*Vampire” 


their reach, and you can imagine my satisfaction at having adopted 
one type and the design for another machine which today prove to be 
very successful. It was at that time that the Dassault MD 315 twin- 
engined colonial light transport was chosen, and it is giving full satis- 
faction to the Air Force which recently received the first quantity 
produced machines. As regards the Dassault ““Ouragan” interceptor 
fighter, it possesses a high rate of climb and good manoeuvrability at 
great altitudes which assure it a place of distinction amongst the world’s 
fighter aircraft. I hope that the medium cargo transport on which 
design studies were begun at about the same time will also be success- 
ful : its preliminary trials have been satisfactory.” 


“Would you outline the basis on which the French five-year aircraft manu- 
facturing plan has been evolved ?” 


“T shall not try to conceal that I had to reconcile the irreconcilables : 
the relative smallness of the funds which France can allocate in normal 
times to aviation as a whole and the continuously rising cost of aero- 
nautical engineering ; the need of meeting in the shortest possible time 
the demands of the various users of aircraft and the long development 
periods necessitated by new equipment ; the continuity of research 
activities and the provision of work to the factories and first-class air- 
craft to the squadrons of the Air Force. Inevitably, therefore, prin- 
ciples had to be adopted which were somewhat unusual, at least in 
France. 

“The officials working out of the various parts and details of the 
plan immediately ran into serious financial difficulties as well as into 
a certain amount of trouble of a technical nature. First of all, the 
domestic market does not have a uniform capacity of absorbing the 
various categories of aircraft. A small number of flying boats is suff- 
cient to meet the needs of our air and sea rescue and search organ- 
ization. Air France handles an enormous amount of traffic with a rela- 
tively small number of highly-efficient aircraft. It is common know- 
ledge that in order to avoid a financial catastrophe when putting a 
four-engined commercial airliner into production, the manufacturer 
(the State, in the case of France) must be able to write off his capital 
investment in research and development over a production series 
varying from 150 to 300 machines, depending upon the complexity of 
the type. Thus it was decided to drop aircraft types which could have 
been built only in small numbers and to concentrate means and effort 
on the successful design of aircraft destined to go into large-scale 
production. 

“For the same reason, namely, to reduce the cost price of aircraft 
by obtaining a large market for them and by employing the same design 


Three prototypes of the “Espadon” single-jet single-seater all-weather fighter are now fiying ; the first and second prototypes are designated SO 6020 (left) ; whereas the third 
is designated SO 6025 (right). All models are powered by a Rolls-Royce Hispano “Nene” jet engine, and the SO 6025 is also equipped with an additional liquid-fuel rocket. The 
6020 reaches a top speed of more than 560 m.p.h. (900 km/h) at 33,000 ft. (10,000 m). - 
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for several purposes, France’s aircraft engineers endeavoured to combine 
some of their projects and to develop the same designs, with suitable 
modifications in accommodation and equipment, for the Air Force, 
the naval air services, the commercial airlines and even sporting and 
private flying. Our twin-engine light transport design has thus found 
several users ; our cargo type will be adopted by the Navy, by the Air 
Force and perhaps by the commercial airlines ; our elementary trainer 
will also be used by the flying clubs. As a result of this rationalization 
of the nation’s manufacturing programmes it was found possible to 
make ends meet, both financially and technically. 

“It was at that moment that the Allies’ willingness to help became 
a practical factor. While the pacts which France signed in Brussels 
and in Washington aim at the establishment of a new organization 
assuring the defense of the Western World, for France this also meant 
a considerable lightening of the heavy burden constituted by the vast 
variety of her potential military commitments. In brief, these pacts 
enable us to concentrate our efforts on the defence of a smaller poten- 
tial theatre of operations, but they also require that this defence effort 
be efficacious. The allocation of specific assignments to each of the 
Allies has allowed us to suppress a number of branches of our armed 
services which our engineering or financial capacities would not have 
been able to create or maintain at the required level of efficiency (for 
example, we could not afford to keep up a large strategic bomber force). 
On the other hand, this sharing of duties imposses heavy responsibi- 
lities on us in the field of air defence as well as in that of tactical air 
support for our ground forces. As a result, the greatest portion of the 
credits applied for under the five-year aircraft procurement plan will 
be devoted to the formation of numerous interceptor and heavy ground 
attack fighters. Personally I have great confidence in the immediate 
and long-term results of this kind of specialization. So far as the present 
is concerned, our production activities are able to get going with well- 
proven aircraft types. Our programme already is in force as regards 
interceptor fighters. Concerning the future, I need not insist on the 
advantages which our design staffs will reap from the large-scale pro- 
duction of jet-propelled fighters and from the testing and development 
activities that can be conducted with a great number of aircraft. In 
addition to the knowledge we shall acquire in the field of high-speed 
aerodynamics and the development of equipment, this programme will 
give us a vast field of practical application for our gas turbine engines. 
Tomorrow the whole of France’s aviation including the commercial 
airlines will benefit by the experience gathered in the operation of 
about 1500 jet-propelled aircraft. 

“One branch of aircraft design which might become a French special- 
ity is the modern tactical aircraft capable of intervening powerfully 
in ground battles and at the same time protect itself by its speed, its 
armament and its manoeuvrability. This is more or less a national pro- 
blem, to the solution of which the five-year plan devotes an important 
part of our financial and engineering capacities. 

“Outside aid is not limited to bringing about a reduction in the 
number of the categories of aircraft which we must produce and place 
into service. It will also apply to the procurement of certain types of 
aircraft equipment which are beyond our present capacities but with- 
out which some of our own aircraft would be useless. 


“Can you give me a few details about the practical consequences of this plan ? 
What equipment will be in the hands of the various users by the time of its 
expiry ?”’ 


“You know that the Air Force will receive the lion’s share of air- 
craft to be produced under the plan since, at the present time, it is the 
principal if not the sole customer of the French aircraft factories. 
Commercial aviation is fully-supplied with equipment and, apart from 
the completion of a small number of transport aircraft, it is not inter- 
ested in any designs that will come to fruition within the period of 
the Five-year Plan. On the other hand, the advent of the jet-propelled 
commercial transport aircraft has somewhat upset one branch of aero- 
nautical engineering which in France, after all, never has had the time 
to attain the desired degree of stability. Furthermore, the present 
moment is too late and also too early for the establishment of a rational 
commercial transport development scheme. These are the reasons for 
the predominance of military equipment in the production programme 
outlined under the plan. 

“The first phase of the plan provides for the manufacture of proved 
and tested equipment for which relatively modest additional finance 
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2410 “Grognard”’ 
Sud-Est, which features a swept-back wing. 


is a twin-jet ground attack aircraft developed by SNCA du 
The prototype has just started its factory 
flight tests. Nene” turbojets (built by 
Hispano under licence) placed one above the other in the fuselage ; the 
be hind the cockpit. The 


The power plant consists of two Rolls-Royce “ 
air intake is 
through a large 
model of the * 


orifice situated on top the fuselage photo 


shows the 


” displayed at last year’s Paris Air Show. 


Grognard 





SNCA du Nord has developed a twin-engined medium cargo transport, the Nord 2500 
*Noratlas.’’ The 36,575 Ibs. (16,590 kg) 
payload is 7,400 Ibs. (3,360 kg). SNCA du Nord is at present completing its second 
Nord 2500 freighter, which will be powered by Bristol ‘*‘Hercules 739” 
more than 2,000 h.p. for take-off, aireraft is equipped with 
1,600 h.p. SNECMA 14K engines. 


gross weight of this twin-boom machine is 
engines giving 


whereas the prototype 





The Bréguet Type 89 freighter has been developed in a four-engjned (Bréguet 8928 
“Mercure”; see photo) and in a twin-engined version (Bréguet 891R “Mars”). While 
the four-engined model is powered by SNECMA 12S in-line engines of 580 h.p. each, 
Hercules 739” 


the twin-engined version is equipped with two Bristol “ radials. 





The MD 315 “Flamant”’ 
aircraft designed by Avions Marcel Dassault. 


is a twin-engined light military transport and colonial liaison 
Two 580 h.p. SNECMA 12S in-line engines 
are installed driving reversible pitch airscrews. The weight of this machine is 13,200 Ibs. 
(6,000 kg) when fully loaded. 





under- 
It was developed from the 8.10 and fitted with a 580 h.p. SNECMA 128 in- 
97 


Top speed is more than 220 m.p.h. (350 km/h) and service ceiling is 27,200 ft. 


8.12 is an all-metal two-seater advanced trainer with a retractable 


The SIPA 
carriage. 

line engine. 
8,300 m). 

The Nord 1223 “ Norélan”’ 
Developed from the Nord * Norécrin”’ 
blind-flying equipment, 


can be used as a three-seater basic trainer or as a two-seater 
acrobatic trainer. personal aircraft, it is equipped 
including 


speed of 152 


tail-wheel undercarriage 
A 196 h.p. 
ceiling is 16,400 ft. 


with a fixed ; complete 


Mathis engine gives the aircraft a max. 


(5,000 m). 


radio, is installed. 


m.p.h. (245 km/h) ; 

























An 850 h.p. Hispano-Suiza 12Y45 in-line engine powers the Morane-Saulnier MS 475 
The machine has full night flying equipment 
When flown as a single-seater, the aircraft can be fitted with two 


two-seater all-metal advanced trainer. 
and a camera gun, 
7.5 mm machine guns in the wings. Top speed is 289 m.p.h. (465 km/h) ; service ceiling 
is more than 30,000 ft. (9,200 m) and cruising range is 685 miles (1,100 km). 


— - 


A prototype of the Nord 2200 carrier-borne single-jet fighter (one Rolls-Royce Hispano 
«“Nene”’) is undergoing its flying tests. The single-seater cockpit is fitted with an injector 
seat ; the production version of the machine will feature folding wings and arrester 
gear for carrier landings. There is provision for the fitting of equipment for catapult 


take-offs. At a gross weight of 17,400 lbs. (7,890 kg), the Nord 2200 is expected to 


attain a maximum speed of 581 m.p.h. (936 km/h) at 16,400 ft. (5,000 m). 





The Arsenal VG 90 single-seater fighter has been designed for carrier operations, and, 
like the Nord 2200, is powered with a license-built ‘*Nene”’ turbojet. The VG 90 proto- 
type, which crashed some time ago, was reported to have attained extremely high 
speeds during flight tests. Maximum design speed of the VG 90 is about 600 m.p.h. 
(965 km/h). 





Ateliers d’Aviation Louis Bréguet has a single-seater naval attack aircraft under devel- 
opment. Known as the Bréguet 960, it will be equipped with an Armstrong-Siddeley 
“Mamba” propeller turbine in the nose and a ‘ Nene’’ turbojet in the tail. The jet will 
be used only for take-off, climb and combat, while the propeller turbine is sufficient 


for normal cruising. Take-off rockets will also be fitted. 


The Nord 1400 “Noroit’’? twin-engine patrol and sea rescue aircraft exists in several 
flying-boat and amphibian versions, differing largely in their power plants (Bristol 
“Hercules” ; SNECMA 14R ; Junkers ‘‘Jumo 213’’). It has now been decided to equip 
the production model with two Arsenal 12 H 00 engines rated at 2,700 h.p. for take- 
off. The photo shows the Nord 1402 amphibian powered with 2,000 h.p. “Jumo 213” 


engines. 
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What the Plan will produce 





Category Types Number to be Procured 
Air Force 
A Jet interceptors MD 450 “” Quragan “ 
DH “ Vampire “ | 
B_ All-weather fighters & SO 6020 “ Espadon “’ 1050 1 
ground attack fighters or SE 2410 “ Grognard “” | 
or MD 452 “” Mystére “’ 
C Medium cargo transports Nord 2500 “” Noratlas ” 
or Bréguet 891R “ Mars” 80 
D  Twin-engined liaison 
transports Dassault MD 315 “ Flamant “ 295 
E Elementary and basic SIPA S.11 & §.12 
trainers or Morane MS 732 | 
or Nord 1223 “ Norélan “ 200 
F Advanced trainers Morane MS 472 to 475 | 
or Centre NC 853 
G_ Artillery spotting and Morane MS 500 | 
observation aircraft or Max Holste 112 
O Liaison & ambulance Nord 1100 | 
Total Air Force 1737 
Naval Air Service 
A Carrier-borne jet fighters Nord 2200 
or Arsenal VG 90 150 
plus foreign types 2 
H_ Anti-submarine aircraft Bréguet 764 15 
| Carrier-borne attack aircraft Bréguet 960 
plus foreign types 2 45 
J Heavy patrol and rescue 
amphibians Nord 1400 “ Noroit ” 25 
E Elementary and basic trainer (as under Air Force) 65 
Other naval aircraft foreign types about 300 
Total Naval Air Service 600 
Grand Total Five-Year Plan 2337 


1 Includes 300 “‘Vampire”’ to be produced under licence. 


2 These would be included in the last item of this table. 


is required. By the time of the expiry of the plan, namely, in 1955, the 
French air forces (Air Force and naval air service) should be able to 
put about 2,300 aircraft into the air, including 900 jet-propelled 
machines. If the second phase of the five-year plan is approved 
by Parliament, the Air Force and the naval air service will have 
3,700 aircraft, including 2,300 jet-propelled machines, together with 
the necessary increased personnel strength and expanded ground 
organization. 

“On the industrial level, the adoption of the complete plan should 
assure the present aircraft industry of rational, continuous operation 
for a period of at least five years, especially if an indispensable second 
plan is put into effect some time in 1953 or 1954 to complete the first. 
From the financial point of view, the cost of the plan amounts to 
230,000,000,000 French francs a year, inclusive of the cost of design 
and development, production and operation, in other words, the cost 
of prototypes and production aircraft and also the funds necessary for 
the operation of the nation’s air forces. This is very little if compared 
with the 1,550,000,000,000 French francs which the United States pro- 
poses to spend on her air arm this year. It is a great deal if it is considered 
that up to the present the French air arm and aircraft industry had to 
exist on one-third of the amount I have requested for the purpose of 
reorganizing the design and production activities of the industry and 
of renewing and expanding the French air arm. 

“You realize, of course, that in my own view and in that of my 
collaborators the five-year plan now under discussion is a mere begin- 
ning. We have to concentrate on.essentials, obtain time for the study 
and execution of a practical, feasible programme, free ourselves of finan- 
cial worries which, in view of certain budget fluctuations, have the 
gravest effect on an industry whose output greatly exceeds the limits of 
the annual fiscal allocations. So far as I am concerned, I am convinced 
that the realistic atmosphere in which the five-year plan was elaborated 
will produce results and that, since it took into account the nation’s 
possibilities, the increased allocations required to carry out the present 
programme will be forthcoming more readily than this would have 
been the case without the plan.” 
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PROFILE OF THE MONTH 


Albert Roper 


A. the beginning of next year Dr. Albert Frangois 
Roper will retire from his functions as Secretary-General 
of the International Civil Aviation Organization, after 
serving this supreme civil aviation authority of the air- 
faring nations with the same loyalty and inexhaustible 
energy with which he directed the affairs of its prede- 
cessor, the Provisional International Civil Aviation 
Organization (PICAO). He will leave ICAO at the age 
of sixty, long before reaching the formal age limit. 
But Albert Roper’s name will always be connected 
with the International Commission for Air Navigation 
(ICAN), the first international civil air organization, 
which he helped to found after World War I. Not only 
did he choose the organization as the subject of his 
doctor’s thesis at the law school of Paris University 
(La Convention Internationale du 13 Octobre 1919 Portant 
Réglementation de la Navigation Aérienne, published by 
Sirey, Paris, 1930), but he also devoted twenty-three 
years of his life and creative energy to its development. 


Without World War I, the birth and evolution of 


commercial air transportation probably would have 
been delayed for several decades. Probably, too, Roper 
would today be a senior official of the French colonial 
administration with headquarters at Brazzaville, Dakar 
or Tananarive, for the young lawyer had made up his 
mind to become a civil servant in the tropics. Luckily for 
international air transportation, the 1914 mobilization 
turned him away from his chosen career. As a captain 
in the French Flying Corps, he not only commanded 
a reconnaissance squadron but also won the Croix de 
Guerre and got himself shot down. At the controls of 
his aeroplane he no doubt had an occassional moment 
to ponder the peace-time future of this new means of 
locomotion. 

Immediately after the Armistice these nebulous dreams 
assumed a more tangible form. With Boulanger and 
Istel, both officers of the French Flying Corps, Roper 
planned the organization of an inter-Allied Commission 
which at the Paris Peace Conference was to draft the 
regulations which would govern international civil avi- 
ation and would standardize international civil air law. 
The Commission was formed on March 6, 1919, and 


March 1919: Capitaine Pilote-Aviateur Albert Francois 
Roper, Secretary to the Aviation Commission of the 


Paris Peace Conference. 
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Captain Roper, France’s delegate, became its secretary. 

This pointed to Roper’s future career. In November, 
1919, he presided over the negotiations for a Franco- 
Swiss civil aviation agreement. Subsequently he became 
aviation adviser to the Quai d’Orsay and made a valu- 


able contribution to the work of the old League of 


Nations. And when the Paris Air Convention was rati- 
fied in the summer of 1922 and the International Com- 
mission for Air Navigation was appointed, there was 
hardly any doubt as to the person who would be the 
Secretery-General : Albert Frangois Roper. 

At the time of the outbreak of World War II, ICAN 
counted thirty-three member nations. It had made a 
decisive contribution to the advancement of inter- 
national civil aviation, but its practical success neces- 
sarily was limited because its membership did not 
include some of the most important airfaring nations : 
the United States of America, Germany, Soviet Russia, 
Brazil, Mexico and China. 

From 1939 to 1940, Roper was back in the French 
Air Fotce, this time as a Lieutenant-Colonel on the Air 
Staff. Again, just as two decades ago, he was preoccup- 
ied with matters far removed from the war. He fore- 
saw the development of large aircraft under the impetus 


of wartime development. Like so many other men of 


civil aviation he sensed the prospects of worldwide 
peaceful civil air transportation. 

In winter, 1944, the International Civil Aviation 
Conference met in Chicago. The men behind that con- 
ference were fully aware of Roper’s organizational capa- 
cities, his vast experience. Inevitably he was appointed 
Secretary-General of the Provisional International Civil 
Aviation Organization, created on August 15th, 1945, 
with headquarters in Montreal. ICAO emerged from 
this body in 1947. 

Has Roper been a mere “civil servant” ? If he was 
a civil servant, then he exercised his functions in the 
best sense of the word, for he served international civil 
aviation with tremendous, unselfish devotion and 
energy. He will leave ICAO a year from now, but inter- 
national civil aviation will always remain indebted to 
him for his pioneering work. 


Capitaine Roper (centre) in July, 1920. At the time 
he represented the French Air Force on the Allied 
Military Committee of Versailles. The impressive 


military figure at his right is the Chairman of the Com- 
mittee, Marshal Foch. At his left is Major Riedlinger, 
of the Committee’s Secretariat. 





INTERSZOAVIA 











Peter G. Masefield 





; but amiable. That is Peter Gordon 


Masefield, the new, ‘young Chief Executive of 
British European Airways Corporation. Ambition 
first, for there is the essence of the man. It is a 
purely aeronautical ambition, a calling to do 
great things, and to be a great man, in aviation. It is 
a dedication to Daedalus, not a ministering to 
Mammon. ‘To be at the age of 35 the chief execu- 
tive to the smaller and more efficient of Britain’s 
two state airline corporations is a signal achieve- 
ment. It illustrates Masefield’s dual ability : first 
to guide his ambition along the course best suited 
to the changing times, secondly to discharge un- 
falteringly the duties of the posts which have been, 
and are, the steps of his ambition. 

He learned to fly in 1932, at the age of 18. An 
aircraft engineer, he became a member of the Fairey 
Aviation design team in 1935. Two years later he 
turned to journalism as an editorial writer for “The 
Aeroplane,” subsequently also as the air corre- 
spondent of “The Sunday Times.” In 1942 he became 
personal adviser to that old aviation enthusiast and 
former Minister of Aircraft Production, Lord 
Beaverbrook. After the war, in 1945, and 1946, he 
served as British Civil Air Attaché in Washington, 
and US aviation people in both Washington and 
New York still say today, “.» . Peter Masetield, 
one of the best Englishmen we’ve met...” Back 
in London he was appointed Director-General of 
Long-term Planning at the Ministry of Civil Avia- 
tion. In January 1949, he became Assistant to the 
Chairman of B.E.A.C., a few months later Deputy 
Chief Executive, and Chief Executive on Octo- 
ber 17th. ‘ 

You would not expect a nationalised industry to 
be one where a young man might succeed quickly. 
Others would have sought a quick climb in the field 
of ‘private enterprise.’ Masefield chose unpro- 
mising peaks to scale but, by careful reconnaissance, 
by grasping at every hold, and supported in all by 
his boundless energy, singleness of purpose and 
steady self-confidence, he has mastered them. What 
other delectable summits now present themselves 
to this view we cannot tell, but if there be any such 
then one may be sure that he will already have 
begun the careful planning of his assault and that 
he will not lack the energy to carry them when the 
time comes. For the present he is installed at 
B.E.A.C., where he has an enthusiastic and efficient 
team of colleagues and, in Lord Douglas, a chair- 
man whom he complements and with whom he 
works in close accord. He is a popular character 
in the corporation. Brisk, but not brusque, zealous 
and zestful, ruddy-faced in appearance, English to 
the point of boyishness, his looks belie him, for he 
has a penetrating technical acumen and adult con- 
cept of the world of affairs. He personifies the 
youthful spirit of B.E.A.C. 
grown of technical efficiency. He is free of polit- 


one of self-confidence 


ical prejudice, and he knows that the success of 
B.E.A.C. will be the success of Peter Masefield. 
If it comes, then, the acclamation of others will to 
him be secondary to his personal satisfaction at 
the fulfilment of his desire to do something, and 


to be someone in aviation. 












La Police de |’ Air, by E. M. Bornecque. — Les Editions 
Internationales, Paris, 1949. 

The fact that a second edition of this book has been 
published shows the need for a detailed study of this 
subject. In effect, international literature on the ques- 
tion of air policing is extremely meagre. This is not 
surprising. There is hardly a more unrewarding job 
than to attempt a description of police organization, 
since it changes from country to country, from city 
to city. In the foreward to the second edition, the 
author complains about the vast quantity of material 
he has had to deal with and the numerous special 
wishes he was requested to take into account. Some 
people asked for a technical study of police radio, 
others for an international treatise on frontier police, 
still others for a primer on France’s air police. The 
author’s endeavour to do justice to these desires, plus 
several others, represented a hazard to the clarity and 
compactness of the book. It might be useful if in 
further editions certain dispensable chapters 
simply omitted, as they can do nothing but interfere 
with the continuity of the work as a whole. Apart 
from that, La Police de 1’ Air no doubt is an interesting 


He. 


were 


volume. (French.) 


der Luftverkebrswirtschaft 


Economy), 


Die Neuzeitlichen 
(Problems of Modern Air Transport 
by Hans Joachim Pirner (thesis at Munich Uni- 

Printed as a manuscript, published by 


Probleme 


versity). 

Rothenburg ob der Tauber, 1949. 

The Americans with their appreciation of practical 
know-how will probably enjoy this brief doctor’s 
thesis more than certain Central European professors 
for whom any serious scientific activity pre-supposes 
a bibliography of at least two hundred items. On the 
whole we would rally to the American point of view 
in this particular case, for we found pleasure in the 
sound horse sense and the ability to think independ- 
ently displayed in this modest little book. It would 
not be a heretical idea to use this surprisingly ‘“unaca- 
demic doctor’s thesis” as a textbook for the training 
of air transport personnel. In simple language, without 
the ambition of burdening the work with an over- 
abundance of material, the book broaches most of the 
problems which are today of interest to practical air 
transport workers. (German.) He. 
Kosten und Preise im Luftverkehr (Costs and Prices in 

Air Transportation), by Harald Zur Nieden. 

Rascher Verlag, Zurich, 1949. 

As things stand today, a treatise on the cost factors 
of air transportation which would be applicable in 
practice could be written only on a “‘day-to-day”’ basis. 
Aircraft and engine types which two or three months 
ago formed the foundation of such a study are quite 
frequently on the scrap heap by the time the book 
is published. The author admits that he employs 
mostly “pre-war data to form a basis for costs and 
prices.” He adds that the “major factors governing 
the establishment of costs and prices do not change 
materially over a brief period of time.” So far as 
economic problems of air transportation are concerned, 
we are unable to share this view and believe the book’s 
value as a permanent contribution to air transport 
economics is seriously impaired by this attitude. On 
the other hand, it is true that the author has made 
literature which was available 


excellent use of the 
when he wrote his work, so that the air transport 
economist will nevertheless encounter more than a 


He. 


few valuable hints and indications. (German.) 


Book Reviews 





Thermodynamic Charts for Combustion Processes (Two 
Volumes), by H.C. Hottel, C.C. Williams and 
C.N. Satterfield. John Wiley & Sons 
New York, and Chapman & Hall, Ltd., London, 1949. 


Inc., 


Three professors of Massachusetts Institute of 
Technology have joined forces to assault a long- 
disputed problem, namely, the s/udy of the combustion 
process itself under such heterogenous conditions as 
are offered by modern heat engines (Otto cycle and 
Diesel engines, gas turbines, ram-jet engines and 
rockets, and combinations of the two last-named). 
In effect, an engineer today must study not only the 
combustion of relatively lean mixtures at temperatures 
and pressures, where he may encounter conditions 
approaching an ideal gas, but also those of extremely 
high temperature or pressures, where this is no longer 
the case and where even a chemical dissociation of the 
mixture may There will always be conflict 
between a generality and accuracy of any procedure 
of broad applicability. The authors avoid the conflict 
a special technique 


occur, 


by elaborating two techniques : 
of high accuracy to treat a narrowly-limited group of 
fuels and oxidants (hydro-carbons and air), and a 
general method to treat a broad range of other fuels 
and oxidants with slightly low accuracy by reducing 
them to “eombinations of four elements, carbon, 
hydrogen, oxygen and nitrogen. 

The specialized part of the work alludes to the 
theoretical foundations and (in volume two) provides 
a series of enthalpy-entropy charts for mixtures of 
varying richness of (CH,)x fuels and air which already 
allow for variation in specific heat with temperature 
and can be used as simply as the Mollier diagram by 
However, the diagrams are only 
Numerous 


the steam engineer. 
valid for the English system of measures. 
examples, including the computation of a ram-jet 
engine and a tail-pipe burner (turbo compressor engine) 
illustrate the methods employed. 

The general part is devoted particularly to rocket 
fuels and includes diagrams for the determination of 
the adiabatic flame temperature (up to 3,200°K) from 
the enthalpy of the mixture at 14.7 psia and 300 psia 
as well as tables for the dertermination of enthalpy 
itself, etc. However, this part is suitable also to assess 
the value of special fuels for conventional heat engines. 
(X plus 75 pages ; 23 pages plus 8 charts ; English.) 

Ri. 


Elements of Practical Aerodynamics, by Professor Bradley 
Jones. — John Wiley & Sons Inc., New York, 
Chapman & Hall, Ltd., London. Fourth Edition, 1950. 


Bradley Jones, Professor of Aeronautical Engineering 
at the University of Cincinnati since 1929, has com- 
pleted the Fourth Edition of his systematic and suitably 
sub-divided survey of the entire field of practical 
aerodynamics of subsonic flight. Basing himself on 
fundamental laws and notions, he deals in an elemen- 
tary form with two- and three-dimensional flows, 
propeller theory, aircraft performance and major 
flight characteristics. He also describes compressibility 
effects when approaching the speed of sound. The 
inevitable amount of formulae is kept to a comparative 
minimum. ‘This material is explained in detail in the 
text and supported by nearly 500 practical examples. 
(444 pages ; English, with English system of measures.) 

Ri. 
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Théorie et Pratique de |’ Heélicoptéere (Helicopter ‘Theory 
and Practice), by Pierre Lefort. Chiron, Paris, 
1949. 

Pierre Lefort is the Chief Project Engineer of the 
Helicopter Division of SNCA du Nord and therefore 
is well-qualified to deal with the field of helicopters. 
He begins his work by an outline of helicopter theory 
by describing the formulae permitting the calculation 
of certain characteristics of rotating-wing aircraft. 
He also describes the mechanical means employed to 
maintain helicopters in flight at optimum conditions. 
He devotes a chapter to the stability characteristics 
of this type of aircraft, which are well-known to pre- 
sent a difficult problem. He briefly describes the 
helicopter types built in France and abroad, and he 
concludes his book with a study of the work that can 
be entrusted to a helicopter and the limits within which 
helicopter operations are economical, as well as by a 
discussion of present helicopter design trends. (French.) 
Rb. 


Encyclopédie de 1’ Electricité et de la T.S. F. & Bord des 
Avions Modernes (Aircraft Electricity and Radio 
Encyclopaedia), Volume III, by Henry Lanoy. 
Librairie des Sciences Pratiques, Desforges, Paris, 
1949. 

In his third volume of the collection he is devoting 
to the application of electricity to modern aircraft, 
Henry Lanoy examines the problem of electricity 
generation aboard aircraft. This work, divided into 
three chapters (I—The development of electricity, 
radio, etc. as the standard equipment of aircraft between 
1941 and 1947; I1—The generation of electrical 
energy aboard aircraft; II[[—The distribution of 
electricity in aircraft) is of considerable 
since it describes the latest equipment developed in 
the USA, Britain, and France, and particularly because 
he discusses equipment on which details are not readily 
available. The book is intended chiefly for engineers 
and specialists possessing an extensive knowledge of 
electro-technical subjets. It is only to be regretted 
that the excessive summarization of certain develop- 
ments and a number of misprints make the book 
somewhat difficult to read and requires numerous 
checks for accuracy. (French.) Rh, 


interest 


Echelles de Conversion des Unités Anglo-Saxonnes en 
Unités Métriques (Scales for the Conversion of Anglo- 
Saxon Measuring Units into Metric Units), by 


J. Bernot. — Dunod, Paris, 1950. 


This 40-page booklet is divided into two parts: 
left hand pages give the definitions of the principal 
Anglo-Saxon measuring units, their ratios and their 
equivalents in the metric system ; right hand pages, 
which constitute the practical part of the work, contain 
the “conversion scales” which are nothing but “photo- 
graphs” of slide rules in the positions required to carry 
out conversions. The conversion scales are of the same 
length as a normal slide rule, and their precision there- 
fore is the same (within about 1 percent). They will 
certainly render considerable service to engineers and 
readers of Anglo-Saxon technical works, since they 
make it possible to establish without loss of time the 
metric equivalents of data given in British or American 
publications. We only hope that in a future edition 
consideration will be given to the fact that several 
Anglo-Saxon measuring units are not divisible by 
1o and that the scales referring to these units will be 
divided accordingly. (French.) Rb. 








VOLUME V 19£0 


No. 5, 





heory 


Paris, 


of the 
refore 
pters. 
heory 
lation 
craft. 
ed to 
tions. 
istics 
) pre- 
s the 
id he 
ut can 
vhich 
by a 
snch.) 

Rb. 





rd des 
Radio 
y. 

Paris, 


roting 

raft, 
ricity 
1 into 
ricity, 
tween 
ctrical 
n of 
terest 
ed in 
>cause 
eadily 
ineers 
ge of 
retted 
yelop- 
bc re »k 
erous 


Rh. 


es en 
inglo- 
), by 


yarts : 
ncipal 
their 
ages, 
yntain 
hoto- 
carry 
same 
there- 
y will 
s and 
they 
1e the 


, 1920 


You are invited to subscribe... 


Do you like ‘ Interavia, Review of 
World Aviation’’? If you do, you 
will find that it is in your own interest 
to take out a regular subscription. 
Tell your friends, or subscribe for them 
—they will be delighted to have their 
names placed on our regular mailing 
lists. Subscription rates and addresses 
of agents to whom it would be most 
convenient for you to send your order 


are on the back of this card. 


| 


Please send ‘* Interavia Review” for 


one year in English — French — Spanish 


INTERAVIA 


— German* to the address indicated 
Review of World Aviation 


below. 


Payment of the subscription fee of is made herewith by 
Please begin delivery with the issue for 19 


Name : 


etter 


Address: Town: 


Country : 


Profession : Employer : 
enn nner rn errr rr err rr SS 
For gift subscriptions : 
The subscription for the above address has been ordered by: 
(Name and Address) 


Date : Signature of Subscriber : 


*Please check language desired, 
**Please insert cheque, postal order, money order, cash 


INTERAVIA REVIEW 





Rates and Agents 


Switzerland 
U.S.A. 


France 


United Kingdom 


Italy 


Germany 


Netherlands 


Belgium 


Denmark 
Sweden 
Norway 
Austria 
Hungary 


Finland 


Canada 


South Africa 


Sw. frs. 24.00 
$6.00 


Fr. frs. 2000.00 


£2. Os. Od. 


DM 25.00 


Fil. 26.40 


Interavia, 6 Corraterie, Geneva, 
Interavia, Commerce Building, 
Room 2903, 155 East 44th 
Street, New York 17, N.Y. 
Interavia, 144 Avenue des 
Champs-Elysées, Paris 8e. 
Interavia (U.K.) Ltd., Stand- 
brook House, 2-5, Old Bond 
Street, London, W. |}. 
Interavia, 39 Viale di Villa 
Massimo, Rome. 
Ausland-Zeitungshandel W.E 
Saarbach, Frankenstrasse 14 
Cologne-Junkersdorf. 

M. van Gelderen & Zoon, 
Postbox 826, Amsterdam-C. 


Belg. frs. 320.00 Interavia, 11, Rue de Crayer, 


US $6.00 


£2. Os. Od 


Brussels, or 

Office de Publicité, 16, Rue 
Marcq, Brussels. 

Dansk Centralagentur, 20, 
Stormgade, Copenhagen. 
Interavia, Postbox 29, Linko- 
ping 

Narvesens Kioskompani A. S., 
Box 125, Oslo 

Buchhandlung Morawa & Co., 
Wollzeile |1, Vienna | 

Ibusz, 10 Akademia-utca, 
Budapest V. 

Akateeminen Kirjakauppa, 2 
Keskuskatu, Helsinki, or 
Rautatiekirjakauppa Oy, 2 Kéy- 
denpunojank, Helsinki. 

Wm Dawson Subscription 
Service Ltd., 60 Front Street, 
West, Toronto, Ontario 
Interavia, P.O. Box 7063, 
Johannesburg. 


Faire 
Gru 
Loc 

Mart 
Mcl 

Nort 
Nort 
Repu 
Unit 

Bend 


a | 


since 


It 
has « 
In A 
and 
In th 
a box 

Th 
It ref 
had z 





Parti 


The 
full s] 
prod 
craft 
are lir 

In 
the 15 
in 194 
curren 
in 194 


VOLUM 








Profits of Today and Problems of Tomorrow 


1949 Fireworks 


In December 1949 Admiral Dewitt C. Ramsey, President of the 
US Aircraft Industries Association, forecast brilliant financial results 
for the industry regarded as a whole. The results were not only 
brilliant—they were blinding. They reached the upper limit of the 
$40,000,000 to $50,000,000 which New York banking circles had anti- 
cipated as the optimum achievement. In effect, the balance sheets of 
America’s 15 leading aircraft manufacturing concerns disclosed aggre- 
gate net profits of $49,000,000 for the last year. This means that last 
year the 15 companies earned three times the 1948 profit of $16,500,000. 
Forgotten are the horrors of 1947, at the end of which 10 companies 
were $47,400,000 in the red, while only five concerns were able to 
report modest profits totalling $14,500,000 after tax refunds and deter- 
mined grabs for the reserves. 

The refreshing 1949 results were acknowledged in Wall Street at the 
beginning of May with Stock Exchange quotations which for most 
aviation securities were considerably better than the highest quotations 
for 1949. 


1949 High 1949 Low 3rd May, 1950 
Beech 10 1/8 6 3/4 9 1/4 
Bell 16 1/2 10 5/8 16 1/4 
Boeing 25 3/4 17 5/8 30 3/4 
Consolidated Vultee 12 1/4 8 16 3/4 
Curtiss-Wright 9 7/8 7 9 1/4 
Douglas 72 3/4 40 5/8 79 
Fairchild 5 1/4 3 3/4 5 (Curb Exchange) 
Grumman 20 3/8 15 1/8 28 3/8 
Lockheed 25 1/8 16 1/8 31 3/4 
Martin 12 7 1/8 16 3/8 
McDonnell 20 1/4 13 1/2 30 1/2 (Free Market) 
North American 11 1/2 8 1/8 15 7/8 
Northrop 11 5/8 5 3/8 9 3/4 (Curb Exchange) 
Republic 8 5/8 4 3/4 9 7/8 
United Aircraft 27 20 1/8 30 5/8 
Bendix * 37 3/8 26 46 1/2 


* The results of Bendix are not included in the total industry profit of $49 million 
since the company manufactures equipment and accessories. 


It is true, of course, that the New York Stock Exchange as a whole 
has operated on an extremely optimistic tone in the past few weeks. 
In April 1950 trading soared to the highest figure since January 1946, 
and the month’s total was the highest April figure of the past 17 years. 
In the first week of May the Dow-Jones Index hit the highest level of 
a boom that has been going on for eleven months. 

This rise in industrial security speculation is no cause for concern. 
It reflects a real growth in industrial production which by March 1950 
had again shifted into top gear. 


Participants in the Celebration 


There is no doubt that the American aviation industry is reaping its 
full share of the business boom. Expressed in units the increase in 
production is difficult to determine, since the number of military air- 
craft delivered is withheld owing to reasons of security. Statisticians 
are limited to a comparison of airframe weights. 

In the value of production, progress has been impressive. Sales of 
the 15 companies rose from $1,181,000,000 in 1948 to $1,502,000,000 
in 1949. And unless all the signs are wrong, the prospects for the 
current year are hardly less favourable than the results achieved 


in 1949. 
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Economic Aspects of the American Aircraft Industry 

























































In the middle of April, the US Air Force and the US Navy announ- 
ced details of their 1950 aircraft procurement programmes. The USAF 
ordered 1,250 aircraft of a total value of $1,203,200,000 and the Navy 
placed contracts for $235,000,000. While these contracts will not be 
fully reflected in the balance sheet for 1950, since deliveries will spread 
through 1951, the size of the orders seem to assure the industry of full 
production throughout the current year. What is the effect of this pro- 
curement programme on the individual manufacturing concern ? 

Boeing Airplane Co. with contracts totalling $3 36,400,000, heads the 
list of suppliers to USAF ($303,600,000 for 82 B-47 “Stratojet” six- 
jet bombers, $32,800,000 for 14 C-97A “Stratofreighter” transports). 
These contracts are resounding compensation for the self-sacrificing 
work of the company carried out in 1947, which resulted in a loss of 
$448,499, though more of its new aircraft started their initial flights in 
that year than ever before (B-50 “Superfortress,” 
XL-15, XB-47). Today Boeing is so busy with quantity production 
that lack of factory space has forced it to farm out some of its work 
to subcontractors. Certain organizational problems have resulted from 
the transfer of the company’s production activities from Seattle, Wash- 
ington, to the considerably smaller plant at Wichita, Kansas. The move 
to the Middle West is being effected for reasons of military security at 
the express request of the US Air Force Department. 

The second largest supplier is Consolidated-Vultee Aircraft with 


“Stratocruiser,” 


contracts totaling $277,600,000 (47 B-36 long-range heavy bombers 
and 12 T-29 crew trainers). The company, which suffered heavy losses 
in the manufacture of the commercial “Convair-Liner,”” on Novem- 
ber 30, 1949, announced the first net profit since 1945. Floyd Bost- 
wick Odlum, Chairman of the Board, stated in the report for 1949 that 
a fundamental modification in the method of accounting as regards 
government cost-plus-fixed-fee contracts will be introduced. Under 
the new policy, sales and fees will be carried to income accounts in the 
year in which they are performed, instead of at completion of contracts 
as previously. Had this change been effected in the 1949 fiscal year, net 
profit would have been $2,200,000 higher. 

North American Aviation will supply 111 F-86A “Sabre” jet fighters, 
124 F-95A jet fighters and 125 T-28 trainers (total contract value, 
$183,000,000). Within the scope of its purely military manufacturing 


For the time being the American aircraft industry remains a branch of the munitions 
industry. 
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activities, the company proves to be extremely versatile (no civil type 
has been designed since 1947, when the company sold the “‘Navion” 
manufacturing rights to Ryan Aeronautical Co.). 
Navy’s aircraft procurement programme with. 55 AJ-1 gas turbine 
four-jet light bomber is in full 
production, and an order for the reconditioning and modernization of 
330 T-6 trainers (to be known as the T-6G in future) shows 
veteran type which is in service with a large number of air arms in the 
Old and in the New World, is not yet obsolete. 
man J. H. Kindelberger is not altogether in agreement with the US 
At the beginning of April, 1950, he 
“Washington finds it politically unwise to cut spending for 
crop supports or veterans’ benefits, but airplanes are something the 
politicians can lop off.” 

There follows Lockheed Aircraft Corporation with 150 F-94 jet- 
propelled two-seater fighters and 108 F-97 jet fighters, for a combined 
Unlike the manufacturers just mentioned, Lock- 
heed also anticipates an expansion of its commercial aviation business. 
At the end of 1949 Lockheed held “Constellation” 


It has a share in the 
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machines, and a few weeks ago Eastern Air Lines awarded the company 
the first contract for 10 machines of the latest development, the Lock- 
heed L-1049. The new version has a longer fuselage, bigger engines 
and higher gross weight and seems to be suitable for conversion to 
propeller-turbine power. Thus, the new model will help to maintain 
a market for the “Constellation.” Lockheed Aircraft, nine-tenths of 
whose production now consists of jet-propelled aircraft, apparently has 
completely surmounted its financial difficulties of 1946 and 1947. At 
the end of 1949 it liquidated a bank debt of $6,000,000 which would 
only have been due on July ist, 1951. Yet President Robert E. Gross 
emphatically declared on several occasions that no US aircraft manu- 
facturer today is in a position to bear the cost and the risk of the 
development of a new jet-propelled commercial airliner. The devel- 
opment of new transport prototypes must therefore be financed by 
the government. 

Douglas Aircraft will share in the USAF procurement bonanza with 
a total of 36 C-124 heavy transport aircraft valued at $84,500,000. The 
Navy has ordered 70 F3D “Skynight” twin-engine jet-propelled carrier 
attack aircraft and 53 AD “Skyraider” attack aeroplanes for $73,700,000. 
Even though the company at present has no contracts for the conver- 
sion of the Douglas DC-3 transport into “Super DC-3” airliners and 
business with the promising developments of the Douglas DC-6 
(“Liftmaster”) is slow, the company is well satisfied with its present 
backlog of orders. 


November 30, 1947: $152,040,000 
November 30, 1948: $232,989,000 
November 30, 1949: $275,500,000 
February 28, 1950:  $270,457,688 


The company hopes to exceed its 1949 sales of $117,422,000 in the 
current year and remains optimistic despite the fact that the first quarter 
of 1950 has not produced any decisive increase in shipments ($26,203, 335 
against $25,868,483 in the first quarter of 1949). 

The USAF’s procurement list closes with contracts for Northrop Air- 
craft (64 F-89 penetration jet fighters for $81,800,000), Fairchild Engine 
and Airplane (53 C-119 cargo-transports $40,600,000), Republic Aircraft 
(120 F-84 “Thunderjet” fighter-bombers for $37,400,000), Piasecki 
Helicopter (22 H-21 helicopters $12,500,000), Grumman Aircraft 
Engineering (11 SA-16 air-sea rescue amphibians for $7,800,000). 

As the traditional Navy supplier, Grumman also received the lion’s 
share of naval aircraft contracts (242 FoF “Panther” 
fighters, 50 AF “Guardian” single-engined anti-submarine aircraft, for 


single-engine jet 


a combined total of $134,000,000). 

Together with the financially powerful United Aircraft Corp., which 
just has been able to liquidate a bank loan of $25,000,000, and the 
smaller but extremely sound McDonnell Aircraft Corp., Grumman is 
one of the three concerns that were able to overcome the grave post- 
war crisis without ever being in the red. “More than that, the three 
companies paid dividends every year (net income per share of stock 
for 1947 to 1949 : Grumman : $4.58, $2.39, $3.19 ; McDonnell : $2.24, 
$7.23, $7.47 ; United Aircraft : $3.20, $3.05, $3.31). 

In addition to the orders already mentioned, the Navy’s aircraft 
procurement programme also calls for contracts for McDonnell (F2H 
“Banshee”’) ; Chance-Vought division of United Aircraft (F4F “Cors- 
air”) ; Lockheed (P2V “Neptune” patrol bombers and TO “Shooting 
Star” trainers) ; Martin (Ps M “Mercator”’ patrol aircraft) ; North Ame- 
rican (AJ attack aircraft) ; Piasecki (HUP helicopters). 


Subdued Congratulations 

It is difficult, in view of all these figures, to doubt the economic 
prosperity of the American aviation industry. Problems which these 
companies, with all their sales statistics, earned surpluses, backlogs of 
orders, etc., could not easily solve are hard to imagine. 

Granted, the short- and medium-term problems now facing the air- 
craft manufacturing industry of the USA are not disturbing. 

* 

While the pay scales have risen considerably and have reached an 

average of $1.55 per hour in 1949, as against $1.49 in 1948, one would 
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have to be the world’s worst pessimist to regard this modest increase 
and even the tedious wage disputes preceding it as a symptom of a 
grave situation. * 


Unpleasant but relatively harmless are difficulties encountered in the 
determination and adjustment by subsequent negotiation of the military 
profits made by the companies. 

Taxes... The industry is complaining less about the tax rates cur- 
rently imposed—although American tax collectors are no lily-white 
angels—than about the methods of assessing a concern’s taxable value, 
the initiation of sudden investigations into activities of former years, 
etc. Hence, Douglas reported a net profit of $5,516,700 in its balance 
sheet for 1949 (as of November 30th). However, a retroactive tax 
claim of $6,600,000 in respect of 1946 and 1947( ! ) forced the company 
to reserve $1,447,000 for taxes during the first quarter of 1950, as a 
result of which the net profit of this period (to February 28th, 1950) 
was reduced to $931,319. Procedures of this kind evidently are very 
trying to company managements and place the potential buyer of 
aviation securities before irritating uncertainties. 

Much more perturbing is the fact that the old problem of the final 
peace-time establishment of the United States air forces still remains 
to be settled. President Truman and Defence Minister Louis A. John- 
son have so far insisted on a peace-time strength of 48 Groups. On 
April 24th, 1950, Thomas K. Finletter took over as Deputy Secretary 
of the US Air Force Department, and his predecessor, W. Stuart 
Symington, Chairman of the National Security Resources Board, on 
May 9th was appointed chief planning officer for industrial war mobi- 
lization. These personnel changes might lead one to believe that the 
““70-Group Air Force” plan would at last become reality. Thomas K. 
Finletter was well-known as the Chairman of the Presidential Air 
Policy Commission which two years ago made an exhaustive study of 
America’s military air policy and in its sensational final report (‘‘Sur- 
vival in the Air Age”) recommended an increase in the USAF’s strength 
to 70 Groups. Well-informed circles believe, however, that the new 
Secretary of the Air Force will not oppose the President’s economy 
drive. Although Symington reverted to the 7o-Group Air Force in 
his last press conference as Secretary of the Air Force, he declared that 
excessive military expenditure can weaken the defensive power of a 
nation as much as petty economies. However, Diplomat Symington 
did not specify what he would consider as a suitable compromise. 


After 19s1...? 

Even if the question of the peace-time strength of the Air Force is 
judged optimistically and if it is considered that there is a sufficient 
C.C. Pearson (centre), new President of Glenn L. Martin Co., which is re-entering the 


commercial air transport business with the Martin 4-0-4 twin-engine medium-range 


transport. 
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margin for new contracts within today’s 48-Group establishment, it is 
evident that this problem is more unpleasant than such minor pin- 
pricks as wage claims, the establishment of fixed fees and tax rates. 
Like the financing of new jet-propelled transport prototypes, the ques- 
tion of the peace-time strength of the Air Force is related directly to 
that cardinal problem which the “Wall Street Journal” expressed as 


follows in April 1950 : 


“Ask any aircraft manufacturer how business is, and he is apt to 
answer : we’re doing fine now, but what’s going to happen to us 
after 1951 ?” 


Indubitably, the present situation fulfills every desire. The discus- 
sion of American air strategy and the B-36 long-range bomber, the 
ominous rumbling of the Russian atom bomb, the disclosure of pro- 
duction figures for the Russian aircraft industry, all those events of 
1949 contributed to making the establishment of balance sheets for 
the American aircraft industry an undiluted pleasure. 

There can be no question that this industry is feeling more com- 
fortable now that military quantity production has been resumed, even 
though the financial basis of certain companies (Bell, Fairchild, Martin, 
Northrop) has remained relatively narrow. 

Yet it is not excluded that this or that aircraft manufacturer may feels 
a certain envy if he contemplates the security of other branches of 
industry, some of which are not even very far removed from his own. 
A glance over the shoulder of an accessory manufacturer will show the 
difference. 

Suppose the military business of Bendix Corp. were terminated 
overnight ; suppose this concern could not sell a single screw to the 
USAF tomorrow. The Company would take notice of the fact with 
consternation... but the day after tomorrow it would sell more 
washing machines, electric irons, domestic refrigerators and toasters 
than ever before. ' 

Let us not delude ourselves : the record profits of the American air- 
craft industry in 1944-1945, the grave crisis of the two first postwar 
years and the present return to prosperity can be reduced to a single 
denominator : no matter how impressive the engineering accomplish- 
ments of the American aircraft industry may be in the design and pro- 
duction of commercial airliners, no matter how outstanding American 
commercial transport aircraft may be in comparison with others, from 
an economic point of view the American aircraft industry depends 
upon the State. Until further notice, it will remain a branch of the 
nation’s munitions industry. 

In the field of commercial aircraft only the following manufacturers 
are displaying activities of any significance at the present time : Beech 
Aircraft, Cessna Aircraft, Consolidated Vultee Aircraft, Wright Aero- 
nautical (power plant), Douglas Aircraft, Lockheed Aircraft, United 
Aircraft (power plant and helicopters). Glenn L. Martin, whose com- 


The latest jet laboratories make it possible to envisage the change-over to jet pro- 
pulsion with equanimity. Illustrated is the ‘‘Andrew Willgoos Turbine Laboratory” 
of United Aircraft Corp. (Pratt & Whitney Aircraft Division) at East Hartford, Conn., 
which began operations in April, 1950. 
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Three men who succeeded in weathering the disastrous postwar years without financial 
losses (left to right): James 8. McDonnell, President of McDonnell Aircraft Corp., 
of St. Louis, Mo. ; Leroy R. Grumman, Chairman of Grumman Aircraft Engineering 
Corp., Bethpage, Long Island, N.Y.; H. Mansfield Horner, President of one of the 
financially most powerful concerns of the American aircraft industry, United Aircraft 


Corp., of East Hartford, Conn. 


mercial aviation business was non-existent in 1949, has re-entered the 
field with the Model 4-0-4, of which a total fleet of 65 aircraft has so 
far been ordered. 

Although all the above companies are engaged in the civil aircraft 
manufacturing field, certain limitations must be applied to the term 
“engaged”. Consolidated Vultee, for example, reported a backlog of 
orders of $207,000,000 as of November 30th, 1949 ; but only $1,000,000 
was represented by airline contracts. Lockheed had a backlog of 
$229,746,000 at the end of 1949, of which $181,686,o00 was military 
contracts. The backlog of Douglas on November 30th, 1949, included 
44 percent in USAF orders and 51 percent in US Navy contracts. 
Admiral Ramsey thought it probable at the beginning of the year that 
about 160 commercial transports would be built in 1949 and about 
120 in 1950. 

Considered from a long-term point of view, this is the key problem 
of the American aircraft industry. It would not be true to state that 
the aircraft manufacturing concerns are not looking around for new 
manufacturing outlets. The development of gas-turbine engines and 
guided missiles by Boeing, Convair, Douglas, Fairchild, Martin, North 
American, Northrop and Ryan may in time expand into a profitable 
field of activity. But even this activity will remain as strictly military 
as the production of remote-controlled target aircraft by Chance Vought 
and Martin. Rockets are a mass-production article that will produce 
substantial financial returns—so long as the armament boom continues. 

x 

Needless to say, arms production has always been profitable. The 
State has always paid well. The only danger is to have no other custo- 
mer besides the State. 

The President of United Aircraft Corp., H. Mansfield Horner, who 
made a trip through Western Europe in the late summer of 1949, 
professed to be little impressed by the progress of European industry 
and in particular criticized the fact that French industry was “demor- 
alized by nationalization.” The question which arises here is whether 
or not the American aircraft industry, too, is increasingly subjected 
to State control. The State is the industry’s big customer and therefore 
can dictate its own terms, just as certain department stores can tell 
small manufacturers exactly what they want them to produce. 

a 

After a number of lean years, the American aircraft industry has 
welcomed the resumption of military quantity production with almost 
audible relief. It would be asking too much if the manufacturing 
companies were suddenly required to free some of their busy produc- 
tion space for doubtful experiments with novel types of transport air- 
craft whose marketing possibilities amongst the airline operating con- 
cerns are more or less a gamble. 

Yet, from a long-range point of view, the development of commer- 
cial air transport aircraft will ultimately become indispensable if the 
speculative element is to be removed from the aviation security market. 
Granted, the final solution of this problem does not depend alone upon 
the enterprise and resolution of the aircraft industry. It is closely related 
to the economic recovery of air transportation and its gradual develop- 
ment into a profitable branch of industry. 
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Dear Sir,—In your interesting article entitled “Death 
gets a Bronx Cheer from the Air Force,” the writer 
slings a rather undeserved jibe at the airline companies 
and implies that as a result of the USAF tests which 
he describes the airlines, who have hitherto conven- 
iently ignored the problem, will now find themselves 
compelled to provide protection for passengers in 
respect of “crash impact.” The implication that they 
have so far neglected to do so is unjust for at least 
two reasons. In the first place it ignores the fact 
that the question of seating attachments and safety 
harness is not primarily a matter for the airline com- 
pany ; it is primarily a matter for the aircraft construc- 
tors, who work to international specifications and 
standards laid down by the experts of the International 
Civil Aviation Organization. In the second place it 
ignores the fact that in a very large percentage of 
cases any serious airline accident is followed by an 
immediate outbreak of fire and that most of the sur- 
vivors in such cases have owed their lives to the fact 
that they were either thrown clear of the wreckage 
by the force of the impact, or were able to release 
their very simple safety belts and get clear of the 
wreckage in time to avoid the fire. 

While, therefore, I agree with the writer that in 
some cases of crashes not followed by fire, lives might 
have been saved by the use of the complicated equip- 
ment now being tried out, it would be putting it far 
too high to say that this would have applied to the 
majority of cases, and it is even debatable whether on 
balance the use of such equipment might not have 
lost more lives than it saved. 

It might well be that the standards of strength fixed 
by ICAO for seat attachments and safety belts may 
prove to require revision and that ‘back to the engine 
seating’? may be adopted with a view of minimising 
head and spinal injuries in a crash. Certainly the 
laid down by ICAO at the 


moment seem very low in comparison with those 


strength standards 
adopted by most of the Air Forces, but it must be 
borne in mind that an air force pilot can be subjected 
to inconvenience and discomfort for the sake of his 
own safety to a degree to which airline passengers 
would not readily submit. Most pilots in World War II 
would agree that even the comparatively simple 
protective clothing and harness which they had to 
wear in the cockpit was not exactly comfortable, and 
I have a strong suspicion that most passengers, if 
called upon to submit to the harness suggested, would 
decide to travel by other means. 

It is very right that tests of this nature should be 
carried out and that the results should be kept under 
constant review by the Standards and Safety Depart- 
ments of ICAO with a view to the alteration of 
their international regulations from time to time. It 
is surely wrong, however, to blame the airline com- 
panies in the way which is implied in the article. 

Let us try to retain a sense of proportion. Airline 
accidents, when they occur, are liable to have tragic 
consequences, but statistics show that the proportion 
of accidents per passenger-mile has already attained 


VOLUME V No. 5, 1950 


The Mind of Mr. Reader 


In his article describing the experiments conducted by Northrop Aircraft, Inc., and the USAF at Edwards Air Force 
Base, Muroc, Calif., with “artificial aircraft crashes” by means of a decelerator sled (‘Death Gets a ‘Bronx Cheer’ from 
the Air Force,” cf. Interavia Review, No. 1-2, 1950), Scholer Bangs seized the opportunity of needling the air transport 
industry on the matter of one controversial aspect of passenger safety. He expressed surprise at the fact that airline executives 
so far seem to have paid little attention to the possibility of protecting passengers against serious bodily harm in the case of air 


crashes by fitting suitably designed seating attachments and safety harness. 


Commander Alan Goodfellow, veteran British 


airman and insurance lawyer, takes up the challenge in the letter published below. The Editors have asked Scholer Bangs for 
his comments on this reply, and these, too, are published herewith. ; 


a creditably low figure and is steadily improving. 
They also show that a very large proportion of accidents 
are still due to failure of the human element. If the 
risk of that failure can be reduced, so will the risk of 
accident, and I suggest that in this respect there are 
at least two items which are more urgent than the 
question of seat attachments and safety harness. The 
first is the development of ground aids to a point 
at which they are one hundred per cent fool-proof in 
bad weather conditions. The second is the improve- 
ment of the cockpit layout, both in the matter of 
simplification of controls and instruments, and espe- 
cially in the matter of all-round view when manoeuvering 
in crowded traffic conditions, a point in which the 
modern airliner is lamentably deficient at the present 


moment. Alan Goodfellow. 


To these comments the author of the controversial story 
replies as follows: 


As one who has made regular use of airline travel 
since 1927 I can sympathize with Commander Good- 
fellow’s feeling of irritation toward the suggestion, in 
my recent article, that airlines have ignored a life- 
saving technique which has acquired renewed emphasis 
through Northrop Aircraft’s deceleration tests for US 
Air Force. 

In the time of my personal experience I have gained 
increasing confidence in air travel, have been an 
executive of a Pacific Northwest company which 
subsequently, by merger, became a part of United 
Air Lines, and have viewed directly the efforts of 
airline presidents to advance the cause of “passenger 
safety.” 

At the same time, however, I have witnessed the 
results of numerous airline accidents and have sat 
through the ensuing crash hearings. 

It has been all to the good that in every instance 
the crash and investigation has been followed by 
efforts on the part of airline top management to prevent 
a repetition of the particular accident—by modifica- 
tion of structures and devices when mechanical failure 
was indicated ; by tightening up on flight personnel 
when pilot error seemed to have been responsible. 

At no time, however, have I seen a willing recogni- 
tion that accidents are to be expected or any signal 
attempt to protect the valuable bodies of future accident 
victims beyond strengthening lap belts and seat fast- 
enings. 

The Northrop—USAF tests of the effect of 
immobilizing the passenger’s body against crash im- 
pacts have been most suggestive of a technique which 
airlines might adopt. It is not new. Yet, the airlines 
have ignored it for reasons suggested in the article 
The reasons, as I pointed out, 
largely were economic in nature. I cited them by way 
of explaining this evident neglect rather than to raise 
a cry of “I accuse !” 

Commander Goodfellow suggests a re-interpretation 
of this “‘neglect” by offering the view that the matter 
of seating attachments and safety harness is not the 
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under discussion. 


concern of the airline but of the airframe manu- 
facturer. The premise strays from the facts of the 
case. The airframe manufacturer’s concern is the 
offering of a basic design, and if he is to sell it he 
must abide by the demands of the customer in outfit- 
ting the aircraft with cabin furnishings. 

Commander Goodfellow also feels that in a crash- 
fire situation those who escape will be those who 
either are hurled clear of the wreckage or are able to 
release their “very simple safety belts” and leave the 
wreckage in time to avoid the fire. He apparently 
concedes the presumable fact that others, stunned or 
seriously injured by impact against the seat ahead, will 
be unable to release their lap belts and are doomed. 
These are the passengers who, saved from immediate 
injury by shoulder and body harness, could flip a 
quick-release lever and have a reasonably good chance 
of crawling out with little or no injury before flames 
enter the cabin area. 

It is quite true that, as Commander Goodfellow 
implies, the shoulder harness of military design would 
be wholly unacceptable to the airline passenger. It 
is bulky and uncomfortable, and requires careful 
training and attention in its use. However, it is inevit- 
able that, should the airlines accept the harness idea, 
they would re-design the contraption to eliminate 
these objections. This was indicated in my article, 
in my description of a fancied instruction of a timid 
passenger in the use of a smartly-tailored seat harness 
during takeoff and landing. 

I cannot “buy” Commander Goodfellow’s feeling 
that the body harness will drive airline passengers to 
other means of travel. Today’s air travelers persist 
in flying even though they are aware of the existence 
aboard the plane of numerous devices suggestive of 
the possibility of a crash landing, and of the presence 
of stand-by crash trucks, fire fighting equipment, and 
ambulances at landing points. 

The suggestion that decision on seating safety 
matters is a subject for ICAO standardization is 
somewhat beside the point, I feel. It is the province 
of the airlines to act initially in the use of a seat harness ; 
ICAO may then be expected to declare a formula 
of standards. 

In the conclusion of this review of the article, Com- 
mander Goodfellow cites the creditable decline of 
accidents per passenger mile. He feels that improve- 
ments in landing aids and cockpit layouts are, at the 
moment, of more vital concern than encasing the 
poor passenger in a safety harness. One must assume 
that he believes it likely that such attention will lead 
toward the millenium when aircraft will fly, and fly, 
and fly, and never crash. 

I cannot help thinking of the fate of passengers 
who may be tempted to go from here to there before 
airplanes have been properly educated that they are 
not to crash. 

That is why I believe that airline presidents no 
longer can ignore the results of the Northrop-USAF 
research which prompted the article. 

Scholer Bangs. 
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Over Deserts, 


Air Transportation in E:thiopia 





BY HANS LEUENBERGER, ZURICH 


Miriam of the almond eyes, the light-skinned 
woman from the Kafitsho Tribe, has been on 
her way for a week. On foot she has come 
from the forests south of Gore, in Western 


Ethiopia. From the lofty trees bordering the 
path, white-faced Gorresa monkeys stare 


down on to the graceful, barefoot woman who 
walks steadfastly through the woods. On her 
naked shoulders she carries a bundle and a 
gourd with drinking water. She belongs to 
that mysterious people who built up an empire 
in Western Abyssinia and whose last emperor 
was dethroned by Menelik II after its beautiful 
capital had been razed to the ground. 

Lightly the woman climbs the steep hill 
to the narrow crest on which the airfield of 
Gore is marked out with large white stones. 
Secretly she exchanges a small bag of the 
forbidden silver Maria-Theresa dollars for 
new Ethiopian paper dollars and hands the 
latter to the agent of the airline company 
standing on the barren field. For seventy such 
paper dollars, or about sixteen US dollars, 
she buys a ticket for Addis Ababa, 250 miles 
to the east. She climbs the four steps of the 
metal ladder into the interior of the DC-3, 
seats herself composedly on the bench running 
along the cabin wall, arranges her white 
bandana on her curly hair and smiles across 
the aisle at a little girl. The girl moves closer 
to her barefoot father who holds a kerosene 
lamp between his knees and patiently waits 
for the take-off. He had climbed aboard already 
at Dembi Dolo, one of the intermediate stops 
in the West on the route from Malakal on the 
White Nile. 

The DC-3 starts. Red the 
spectators on the airfield in an opaque cloud. 
As from a table-top the transport picks up 
speed and falls away into space from the 
crest of the hill, glides slightly downward 


dust wraps 


over the dense virgin forest, banks and disap- 
pears over the gray-green jungle in the west, 
a forest stretching over 120 miles without 
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The falls of the Blue Nile at 


a spot suitable for an emérgency landing. 
An old man 


The 


The aircraft drones along. 


opens a sack and pulls out a civet cat. 





is General L. A. Olsen, Traffic Mana- 
ger of EAL. 


W.G. 
Manager of Ethiopian Air 
Lines, formerly was with 


TWA. 


Golien, 


animal’s scent mixes with that emanating from 
a bale of salted hides. An elderly American 


woman missionary from Malako, who had 


The arrival of EAL’s Douglas DC-3s or C-47s is always 





an event. 











route map. 





This field is in Gojam Province. 
J 
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An EAL C-47 at Debra Markos, capitol of Gojam Province, after a two-hour flight which takes a week by primitive 


surface transport. 


for take-off. The baggage is typical of the domestic services and usually includes gourds with drinking water. 


Farewell at the 


Amharas. 


Salted goat skins are the major commodities carried by EAL. Their odour is said to be quite overwhelming for 
European olfactory nerves. 


VOLUME V 


No. 


Passengers walk another two hours from the airfield to their huts, while the aircraft prepares 
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very formal affair among Airport police at Gore, in Western Ethiopia. 


The aircraft is. at Gondar, in the North of the country. 
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dozed off in her corner, comes to life and 
protests vociferously: “I ara allergic to 
cats... !» She begins to sneeze. The cat is 
delegated to the toilet. A little later the 
missionary gets up and makes her way to 
that very place, stricken by an attack of air- 
sickness. The cat is temporarily removed. But 
the compartment in question is impregnated 
with its-odour, and the missionary returns on 
the verge of a swoon. After a while one of 
the bags resting against the side of the cabin 
springs a leak, through which red dust rises 
into the cabin interior. The passengers begin 
to sneeze in unison. Red pepper! Paprika 
is the principal Ethiopian spice and brings 
beads of perspiration to the brows of any 
European who chances to taste an Ethiopian 
dish. The paprika cloud penetrates into the 
cockpit, and our pilots join the chorus. Luck- 
ily, Jimma is in sight. We land and make 
frantic efforts to rid the aircraft of some of its 
exotic perfumes. 

Calmly, as if they stepped down from a mule, 
the Ethiopian passengers leave the aircraft at 
Addis Ababa and make for any one of the huts 
concealed in the Eucalyptus forests. They 
will tell their friends of their good dhurra 
harvest, of the leopard skin that is drying on 
the wall of their hut at home, of the third 
child born alive out of ten. The trip leaves 
them entirely unmoved, though it probably 
was the first time they had travelled by air. 
You can’t surprise an Ethiopian. 

These are the passengers which Ethiopian 
Air Lines carries year by year. More than half 
of the 25,000 people whom this American- 
Abyssinian monopoly company transported 
over the breath-taking Ethiopian vastness in 
1948-1949 were natives. The American pilots 
have long since become accustomed to the 
aircraft being surrounded by completely naked 
Sudanese natives at Malakal. They are no 


Accounts are settled with the cargo agent. 








longer afraid of any of the thirty small fields 
in the mountainous country, and they exercise 
special care only at the slanting field at Debra 
Marcos which turns into a regular slide every 
time the jungle rains break. They taxi up the 
equally slanting field of Gondar and are happy 
that the water from the frequent downpours 
disappears quickly, since the rain is not soaked 
up as by a sponge by dense, poison-green 
grass as at Debra Marcos. 

Pilots have no reason ever to become bored 
in flight. Ethiopia and the neighboring 
countries offer every variety of landscape 
that nature has been able to invent. Deserts, 
steppes, fantastic mountain peaks and rock 
formations—a panorama from a Walt Disney 
motion picture, vast expanses of thorny bush 
and brooding virgin forest. Tranquil expanses 
of water, gorges 3,500 feet deep, fiery red 
high plateaus and mountains and giant salt 
lakes. The climatic scale ranges from icy winds 
blowing over the 13,000-foot peaks to desert 
storms and thick, impenetrable, pitch-black 
weather fronts over the highlands in the 
summer season, flood-like thunderstorms and 
monsoons in the lowlands along the Indian 


Gondar. The Governor-General himself has come to the airfield. His car stands in the foreground. 


Ocean. 

Despite these and other “organizational and 
psychological” difficulties, Ethiopian Air Lines 
has never had an accident, which is a master- 
piece of flight and operations planning. Ethio- 
pia, the most varied region of Africa, with its 
eighty peoples and hundreds of tribes, proves 
more than any other country in the world that 
air transportation in the wilderness is a ne- 
cessity and a practical possibility. Instead of 
weeks of travel by caravan, the aircraft reaches 
its destination in a matter of hours and links 
areas which a few years ago were more cut 
off from each other by transportation diffi- 
culties than the Zulus are from the Eskimos. 

Ethiopian Air Lines, a large share of whose 
capital is held by Trans World Airlines, has an 
air transport monopoly for the whole of 
Ethiopia. Members of the company’s board 
are His Excellency Lij Yilma Deressa, the 
Emperor’s Minister of Commerce, and Perry A. 
Fellows, Director of Planning to the Ethiopian 
Government. The president is W. O. Golien, 
an American, secretary-general is W. Wilson, 
technical manager is Captain V. H. Harrell, 
Jr., business manager is L. A. Olson. A fleet 
of nine Douglas DC-3s or C-47s, including 
three on the international “luxury” routes, 
have flown nearly 2,000,000 miles in the past 
two years. As the only airline company of 
Africa, Ethiopian Air Lines last year succeeded 
in making a net profit, a modest 150,000 
Ethiopian dollars. 

The company apparently operates without 
subsidy. A monopoly contract was concluded 
with the Ethiopian Government through the 


The normal passenger complement. No footwear, but 4 


Gondar airport: the passenger terminal. 
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Annuak girls on the bank of the Baro River, near Gambela, Western Abyssinia. 
Less than half of Ethiopia’s population are Amharas, the remainder being negro tribes. 


A passenger from Debra Marcos. 


and-a-half ? 


Ethiopian Air Lines’ posters are provided with Amharic lettering. 
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One ticket, or one- 


A Kunama fighter, in the vicinity of Kassala, British 
Sudan. 
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Crater Lakes between Addis Ababa and the Blue Nile, 


intermediary of TWA and the State Depart- 
mentin Washington. Regular schedules connect 
Addis Ababa with Cairo, Nairobi, Bombay, 
Jibuti and Marakal in the Sudan. Domestic 
routes are run from Addis Ababa to Jimma, 
Gore and Dembi Dolo, from Dire Dowa to 
Sinclair (the new oil field of the Sinclair 
Petroleum Co.), Debra Marcos, Bahar Dar 
(on Lake Tana), Gondar and Asmara ; from 
Soddu to Coba and Ghinnir, in the East. 
Within Abbysinia passenger fares are about 
six and a half US cents per mile. Air freight 
costs roughly 1.2 cents per pound per 100 
miles. European operators may well wonder 
how the Abbyssinian line finds it possible to 
maintain such low tariffs. 

The pilots, all of whom are American, 
possess CAA transport flying licenses. Air 
hostesses are carried on the services to Bombay 
and Cairo. At Asmara the route network of 
Ethiopian Air Lines connects with Alitalia’s 


The pilot collects the fares from the local passenger agent. No receipts are necessary. 











Asmara, capital of Eritrea. Interior of the Mosque. 


*“‘Lancastrians” in ten hours. 
East, by BOAC to Dahran on the Persian Gulf. 
aircraft will later be bought for the service to Cairo and for a projected 
route along the whole coast of West Africa. 

Ethiopia has become the crossroads of international air transport 
moving from Europe to South Africa, from the Middle East to India. 
Asmara has a large subterranean radio station which is still operated by 
American military personnel. 
Asmara than at certain other places, such as Aden, some of the irregular 
charter operators, including Alaska Airlines until some time ago, are 
using the place as a refuelling point. Asmara Airport possesses the most 


2,500-mile route from Asmara to Rome which is flown with Avro 


There are connections also to the Middle 
Larger and faster 


Since aviation fuel is less expensive at 


modern blind flying equipment. 


Germany's “Secret Luftwaffe”... Seen From Below 


py *** 


I; credence were to be given to certain 
reports from the East, the Western Zones of 
Germany today would look like an ill- 
camouflaged arsenal. “Germans Are Serving in 
the US Army,” a Communizing French daily 
newspaper screamed a few weeks ago. The 
Russian-controlled Leipzig broadcasting station 
was even better informed: “At Ansbach, 
Bavaria, the first German ‘Luftwaffe Special 
Unit’ has been formed under the pseudonym 
‘Labour Service Company.’ The unit is com- 
manded by American officers.” 


” 


Disturbed by such precise information, we 
asked a friend of ours to try to “inspect” this 
unit. He succeeded in his mission. In effect, 
he discovered the Ansbach “Labour Service 
Company” off the ground, in the air ... but 
not quite in the manner claimed by Leipzig Ra- 
dio, Our correspondent describes what he saw : 

The girls of Ansbach are no longer very 
keen on the Gls. The black-uniformed mem- 
bers of the “Labour Service Company” offer 
two definite advantages. They speak German, 
and they possess oodles of Deutschemark, 
which on the whole are very scarce. The expla- 
nation for the latter advantage is that they are 
paid 180 to 600 Mark a month in addition to 
free board and lodging. These are salaries which 
roughly correspond to those of lower court 
judges and deputies to Parliament. And since in 
addition the Americans pay their health and 
old age insurance premiums, they are in a 
position to do something for the local Frauleins. 

The two hundred-man Labour Service Com- 
pany is headed by three former German offi- 
cers (a captain, a first-lieutenant and a lieu- 
tenant), who in turn report to the US Army 
Signals Unit stationed at Ansbach. This is 
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The “service ceiling’? of the black 
German Luftwaffe: a member of 
the Ansbach Labour Service Com- 
pany in the process of laying tele- 
graph cables. 


the solutton of the riddle. The occupants of 
the former ‘“Gneisenau” barracks, all aged 
twenty to twenty-five, were mostly members 


Sunday. The castle garden of Ansbach, where decisions 
are taken on how to spend part of the “Ansbach Luft- 
monthly salary. 
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“That's the way to hold the cable...” 





“Gneisenau Barracks speaking... Can 
you hear me ?” 


of the defunct German Luftwaffe. But the 
fact that they have a more frequent opportunity 
to see an aircraft than the average citizen of 
Ansbach is due to the daily occupation of the 
inhabitants in offices and factories, whereas the 
black-uniformed men of the Labour Service 
Company spend their working days on the 
telephone and telegraph poles along the high- 
ways. They are civilian employees of the US 
Army, work under private contract, and as 
their sole function help in the transfer of 
US Army telecommunication equipment to 
the German Federal Post Office authorities. 
The Labour Company trains mechanics and 
technicians to operate and maintain the Ame- 
rican telecommunication equipment which will 
remain in Germany following the partial or 
complete withdrawal of the occupational forces. 

And if the Fraulein operating the telephone 
switchboard of the Gneisenau barracks addresses 
the former German “Hauptmann” in English 
as “Captain,” she does so only because she 
knows that he loves being called by that title. 
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DIPLOMATIC DRUDGERY 

Of the five bilateral civi/ air transport agreements conclud- 
ed in the past five weeks, the one signed by Australia 
and the Philippines required the most tedious preparatory 
work. A year ago the official courier aircraft of Qantas 
Empire Airways flying from Australia to Japan was 
retained at Manila by the Philippine authorities without 
warning for 24 hours when it made its scheduled 
intermediate landing. ‘The reason given at the time 
was that “there exists no postal agreement between the 
two countries.” Although it had tacitly permitted 
these technical intermediary landings since 1947, the 
Philippine Government remained adamant. Three 
times the negotiations were interrupted. In the middle 
of May a ... provisional agreement for three months was 
finally concluded. All this work because of a twice- 
weekly Australia—Japan mail aircraft, the Philippine 
interest in which could obviously not go beyond those 
of a supplier of a few thousand gallons of fuel. 

Without difficulty Denmark and Iceland came to an 
agreement for the operation of the Reykjavik—Copen- 
hagen route by two Icelandic companies. Switzerland 
and Egypt, Egypt and Abyssinia also concluded treaties 
for reciprocal landing rights. 

More thorny have been the negotiations between 
Holland and Spain, which have been dragging along for 
months and which concern the prolongation of a route 
agreement which expired on November Ist, 1949. 
Spain was of the opinion that she received nothing in 
return for the commercial landing rights she was 
requested to grant KLM in Spanish territory, since 
Iberia, the Spanish flag airline, is not interested in 
operating to Holland. At the beginning of this year 
the Dutch negotiator, Dr. Goedhuis, had to return 
from Madrid to The Hague without having achieved 
a result, as the negotiations had bogged down because 
of mutually unacceptable terms. An agreement was 
finally reached at the end of April, under which KLM 
will shortly open an Amsterdam—Frankfurt—Nice— 
Madrid—Lisbon service, the rights for which it had 
requested a long time ago. The official announcement 
does not reveal whether or not the disputed question 
concerning the granting of Fifth Freedom Rights to 
KLM was solved. 

These negotiations do not represent an enumeration 
of extreme cases but merely are examples of negotiations 


* Based on reports published in “ INTERAVIA AIR 


LETTER,” daily international aviation news digest 
appearing in English and French. 
The 37,000-ton aircraft carrier “Ark Royal’ which 


was launched at Birkenhead May 3rd is the fourth 
British warship bearing this name. The first “Ark 
Royal,” which fought as Sir Walter Raleigh’s flagship 
against the Spanish Armada, went down the ways in 
1587, also in the presence of a Queen Elizabeth. The 
third “Ark 
which was ‘sunk’? many times by the Germans before 
1941. 


Royal” was the famous aircraft carrier 


November 


she was sunk in 
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What’s in the Air ? * 


conducted in the past weeks, the length and tediousness 
of which has been exceeded by many others of earlier 
months. * 


The International Civil Aviation Organization has been 
trying for several years to settle the question of landing 
rights all over the world by a multilateral agreement 
and to render superfluous the tiring diplomatic nego- 
tiations which are necessary at present. ‘This multi- 
lateral agreement again is on the Agenda of the Fourth 
Annual General Assembly of ICAO which opened in 
Montreal on May 30th. 

Three years ago Dr. Edward P. Warner, President 
of the ICAO Council, explained that unless the multi- 
lateral agreement was achieved, about 2,400 individual 
pacts would have to be concluded to bring some 
semblance of order into the world’s civil aviation. The 
Deputy Director-General of Danish Civil Aviation, 
Henning Soager, does not seem to have felt tempted 
by the prospect of having to participate in renewed 
negotiations of this kind. He resigned on May 31st 
in order to assume the management of the well-known 
Copenhagen “Tivoli” fairground, not without having 
stated that “he was leaving a very interesting post in 
order to assume an even more interesting one.” 

A bright spot in the picture is the postal agreement 
concluded for an initial period of six months by the 
USA, Sweden, Denmark, Norway and Finland. The 
agreement provides for the “carriage of the entire mail 
of the contracting countries by the fastest available 
means of locomotion, independently of the nationality 
of the carrier.” 


Roger Lewis, former Vice- 
President (Sales) of Canad- 
air Ltd., has been ap- 
pointed Director of Sales 
for Curtiss-Wright Corpo- 





ration, 


AIR TRAVEL IN MAY 


The world’s commercial air services concluded the 
first quarter of 1950 on a triumphant note. On the 
Atlantic route they carried 50,000 passengers, an 
increase of 25 percent over the first three months of 
1949. American carriers reported a 15 percent increase, 
European operators one of 50 percent. The doubling 
of the passenger volume carried by BOAC should be 
indicative of the spaciousness and comfort of the 
“Stratocruisers” the Corporation has placed into 
service on the London—New York route. 

Apart from that, the “Stratocruiser” still seems to 
suffer from certain technical bugs. Quite a number of 
flights have had to return to base because of minor 
engine difficulties, and on April 21st Gander Airport 
was closed to this type of aircraft as its runways were 
found to be unsuitable for the heavy machines. In 
the meantime, the ‘‘Stratocruisers” operating on the 
Atlantic will have to use diversionary airports such as 
Moncton, New Brunswick, or Goose Bay, Labrador. 

In the British House of Commons Under-Secretary 
of State for Civil Aviation Frank Beswick replied to 
Air-Commodore Harvey that like many other new 
types the “Stratocruisers” of BOAC were still showing 
certain teething troubles. BOAC’s pilots were taking 
great care to avoid any kind of hazard. The Corporation 
in turn issued the soothing declaration that certain 
operational defects were not as grave as to warrant 
the grounding of this type of aeroplane. The Under- 
Secretary also stated that out of 427 scheduled flights, 
13 had to return to the point of departure. 


Spring. The desire to see as many passengers as 
possible is inducing the airline operators to operate a 
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Sir Frank Whittle, the British jet- 
propulsion pioneer, has resumed a certain activity for 
Power Jets (Research and Development Ltd. which he 
had founded in 1936 but left some time after its nationa 


Air Commodore 


lization. 


“bargain basement” and practically to give things away. 
Passenger fares and cargo rates are dropping, and the 
US Civil Aeronautics Board is snowed under with 
applications for permission to operate tourist flights. 

TWA is converting some of its Lockheed ‘‘Constella- 
tions” to enable them to seat 57 passengers on the 
most lucrative routes. Three “high density” transports 
of the same basic type are being {tted with 81 seats 
for air coach services. Pan-American Airways has 
filed a request with CAB to reduce the round-trip 
fare on the New York—Bermuda and Boston—Ber- 
muda routes from $126.00 to $85.00 during the 
summer months. Colonial Airlines proposes to cut its 
Washington—Bermuda rate to the same level. On the 
New York—San Juan route Pan-American intends to 
charge $130.00 instead of $150.00 for a “‘second-class”’ 
service. Trans Canada Air Lines is offering 30-day 
excursion tickets between Montreal and Bermuda. 

What is the Civil Aeronautics Board’s attitude ? It 
is interesting to note that on the whole it is not yielding 
to the general pressure which is brought to bear on it. 
In a paper he read at Columbus, Ohio, CAB Chairman 
Joseph O’Connell reiterated the point of view he had 
already taken at the end of 1949. Nothing should be 
placed in the way of tariff reductions on a long-term 
basis. But the American commercial airlines were not 
yet ready for the introduction of a general domestic 
passenger fare of four cents per passenger mile (which 
corresponds to present coach fares). In spite of the 
tremendous growth in traffic volume, passenger rates 
had to remain at the 5.5 to 6 cent level to assure the 
industry’s soundness. 


In the air freight business the situation is different. 
The Civil Aeronautics Board favours a general reduction 
of rates in this field. On April 15th it authorized all 
carriers to cut their cargo rates on the poorly-utilized 
return flights from West to East and South to North. 
The first company to make use of this authority was 
Slick Airways, major regular cargo carrier, which is 
planning rate cuts of up to 40 percent. Similar reductions 
are projected by Northwest Airlines and United Air 
Lines. 

The International Air Transport Association is 
pulling its full weight in an effort to boost the air 
cargo business. On May 2nd it filed, simultaneously 
in Washington and in Ottawa, “the first international 
consolidated tariffs in the history of transport and 
communications.” The two documents, which became 
effective on June 1st, cover rules for the carriage of 
cargo and provide unit conversion tables making 
possible rapid computation of rates in different cur- 
rencies. On the basis of present rates of exchange, 
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The first purely propeller turbine-powered aircraft of 
the USA, the Convair XP5Y1 flying-boat of the US 
Navy, made its first flight April 18th. 
is 130,000 Ibs. The aircraft has four Allison T-40 twin 
,500 h.p., driving contra-rotating propellers. 


Gross weight 


turbines of 5 


each unit employed is worth 10 US cents. Companies 
who will apply the new tariff to all cargo operations 
are American Airlines, AOA, C&S, Cubana, EAL, 
National, Northwest, PAA, Panagra, Panair do Brasil, 
Philippine Air Lines, TCA, ‘TWA and UAL. 


ECONOMIST IN UNIFORM 


Even though the Foreign Ministers of the Atlantic 
Powers were not particularly loquacious when they 
drafted the final communique of the London Confer- 
ence, it is nevertheless evident that they agreed on at 
least one point : Careful control of military expenditure 
of all Atlantic Pact countries. ‘The Armed Services 
Committee of the US House of Representatives, which 
last autumn conducted an investigation into the 
controversy between the US Navy and the US Air 
Force over the role each was to play in strategic air 
warfare (B-36 bombers or aircraft carriers) seems to 
have come to similar conclusions. A report on the 
B-36 investigation discloses that the cost of present 
and projected aircraft procurement programmes was 
one of the major points of the debate. 

It is instructive to learn that both the Royal Air 
Force and the US Air Force are training “business 
management officers” who will play an important part 
in the economic efficiency of Service units. 

The RAF is conducting training courses in manage- 
ment at the Officers’ Advanced Training School at 
Bircham Newton, Norfolk. 

The USAF despatched nearly 400 of its officers to 
colleges of business’ administration throughout the 
USA three months ago. This was revealed by Major- 
General Charles B. Stone III, of USAF Air Material 
Command, who had then graduated from a five-month 
business course at Harvard University. He stated that 
each major command of the Air Force now has a 
Staff Officer known as a Controller, whose prime duty 
is cash control and cost analysis. He pointed out that 
the imposition of ‘unbearable taxation through waste- 
ful expenditure by the military would eventually have 
the same effect as total defeat in war and might lead 
to internal upheaval and other terrible consequences.” 





Handley Page H.P.R. 2 Trainer. 


FIRST FLIGHTS 

Any peasant will tell you that kittens born in May 
will develop into particularly vigorous cats. Perhaps 
the same will apply to aircraft which left the ground 
for the first time in the past few weeks. Several new 
types were completed in those months of the year in 
which delays in testing provoked by the weather are 
most unlikely. 

On April 24th the Handley Page H.P.R. 2 two- 
seater trainer, developed for the Royal Air Force, made 
its initial flight at Woodley, near Reading, at the 
former Miles Aircraft plant now operated by Handley 
Page. Powered with an Armstrong-Siddeley ‘Cheetah 
17” radial engine of 420 h.p., it fills the gap between 
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the 145 h.p. de Havilland “Chipmunk” and the 295 h.p. 
Percival “Prentice” on the one hand and the 1,280 h.p. 
Boulton Paul “Balliol” fighter-trainer on the other 
hand. Another trainer designed to the same Air 
Ministry specification and powered with the same type 
of engine, the Percival P. 56, has been flying since 
February 23rd, according to a belated announcement. 
Both aircraft are fully aerobatic all-metal low-wing 
monoplanes with seats arranged side-by-side, dual 
controls and conventional main gear and tail wheel. 

On April 26th the Chase CG-20A troop transport 
glider began its trials in the USA. It is capable of 
carrying 60 fully-equipped troops or a military load 
of 27,000 lbs.—provided a suitable tug is available. 
The CG-20A really is a version of the Chase XC-123 
twin-engine cargo transport minus engines. 

In France, Chief Pilot Nadot of SNCA du Sud Est 
has been charged with the tests of a new prototype, 
in addition to the SE 2010 “Armagnac” long-range 
airliner. The aircraft is the SE 2470 twin-engined jet- 
propelled attack aircraft with which he made the initial 
flight on the last day of April. A novel feature of the 
aircraft is the installation of the Hispano-Rolls-Royce 
“Nene” engines in the fuselage with the two jet 
exhaust pipes vertically above each other in the tail. 
SNCA du Sud-QOuest’s opposite heavy attack fighter 
number, the SO gooo, suffered landing gear damage 
during taxi tests, and its first flight had to be post- 
poned. The SO 4ooo is also powered with two 
““Nenes,” but here they are mounted in the fuselage 
The SO M 2, from which the SO 4000 has 


sides. 





Percival P.56 Trainer. 


been derived, is reported to have exceeded speeds of 
620 m.p.h. in the meantime. 

And on May 11th the de Havilland “Heron’’ four- 
engined 14-passenger feeder airliner started its flying 
trials. The aircraft might be described as a larger 
“Dove” for smaller airfields. 


JET-PROPELLED FLYING-BOATS ? 

Last year already British Overseas Airways Corp. 
had invited manufacturers to study the possibility of 
replacing the Short “Solent” flying boats with a six- 
engine jet-propelled commercial flying-boat type as a 
complement to the series of de Havilland “Comet” 
jet-propelled land planes now under construction. 
Saunders-Roe Ltd., veteran flying-boat manufacturers, 
builders of the “Princess”-class turbine-powered giant 
flying-boats and the remarkable, though hitherto 
commercially not very successful, SR/Atr jet-propelled 
single-seater flying-boat, has taken up the problem 
with gusto. Recently it published details of a jet- 
propelled commercial project to be known as the 
“Duchess” flying-boat, the power plant which is to 
consist of six de Havilland “Ghost” jets submerged 
in the wing. At a gross weight of 130,000 Ibs. the 
aircraft would be capable of carrying 74 passengers 
and their luggage in addition to 3,500 lbs. of cargo. 
It would be suitable for stages of 1,300 to 1,500 miles, 
notably for the trans-T'asman route between Australia 
and New Zealand. It would have a cruising speed of 
between 470 to 500 m.p.h. The wing, which would 
have a 30-dégree sweep-back like the tail, would carry the 
entire fuel supply as well as retractable auxiliary floats. 

It is too early yet to state whether or not this flying- 
boat, which would combine heavy payload with high 
speed, will ever be built. At any rate, scale model tests 
to determine the optimum hull-shape for take-off are 
now under way, and the marketing possibilities of the 
type, which would revive the British flying-boat 
tradition, are considered as favourable. 


IN THE USA: EVOLUTION INSTEAD 
OF REVOLUTION 

The unofficial announcements of American jet 
transport aircraft, which we recorded here a month ago, 
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De Havilland “Heron” 


Four-engined Feeder Liner. 


have illustrated the attention which is being paid in 
the United States to developments in this field. Equally 
clearly they show that neither the air carriers nor the 
industry are in a hurry to introduce such novel types. 
In the middle of May, Ralph S. Damon, President of 
Trans World Airline, defined his attitude quite clearly. 
He asked : “Shall we build the airline industry on a 
sound commercial basis ? Or, listening to one and all, 
should we rush jets, cut 45 minutes from the New 
York-to-Chicago flight time, mess up schedules again, 
perhaps encounter CAB grounding orders, some near- 
bankruptcies, and possibly further drains on the 
taxpayer ?,. (Perhaps this will induce BOAC to think 
twice before it gets into conflict with TWA by inaugu- 
rating its projected “Comet” services to India! ?... 

Ed.—) 

For the time being, the Americans are concentrating 
on the further development of existing types. The 
Lockheed ‘Constellation 1049’’ 92-passenger airliners 
ordered by Eastern Air Lines (cf. last issue of INTER- 
AVIA REVIEW) will have more powerful engines 
than the latest ‘Constellation 749.” Wright “Cyclone 
18” engines of 2,750 h.p. with jet exhaust stacks will 
be substituted for the “Cyclone 18s” of 2,500 h.p. 
installed at present. Later on these engines will easily 
be replaced with Allison T-38 propeller turbines of 
about 3,500 h.p. Lockheed is obviously in a position 
to offer also a new version of the “Constellation 749” 
featuring the new power plant and wing unit but 
having the old, shorter fuselage. This version is 
designated “Constellation 749 B’’ and can take off at the 
same gross weight as the ‘‘1049,”’ namely, 116,000 lbs. 
instead of 107,000 lbs. as at present. Finally, the 
“749A’’ will be similar to the existing “‘749” but will 
also have jet exhaust stacks and will therefore gain a 
few miles per hour. In order to utilize the greater 
payload capacity of the improved ‘Constellations,” 
an enlarged “Speedpak” cargo pannier, attachable 
under the fuselage, will be made available. It is higher 
than a man and, fitted with a canvas roof, can serve 
as a “hut” for a temporary air traffic control, fuelling 
or first-aid station. 

To the category of further developments also belongs 
the Douglas DC-6B which differs from the well-known 
DC-6 in its fuselage, which is lengthened by 61 inches. 
American Airlines have ordered eleven, United Air 
Lines six of the new aircraft. Like the Martin 4-0-4, 
future medium-stage equipment of TWA and Eastern 
Air Lines, it will have Pratt & Whitney “Double 
Wasp” R-2800 CB-16 engines of 2,400 h.p. with water 
injection. Apparently it was not possible to equip the 
Martin 4-0-4 with the same engine as that powering 
the “Constellation” and thereby to obtain a substantial 
rationalization of engine maintenance. This procedure 
has been employed by American Airlines with its 
standardized fleet of Douglas DC-6 and ‘“Convait- 
Liner” aircraft. 


the YF-96A 
swept-wing experimental type has been evolved from 
the Republic F-84 “Thunderjet”’ fighter. 
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Continuous development of fighter design : 
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s an article entitled ““Wilful Misconduct and the Warsaw Convention” 
(INTERAVIA REVIEW, No. 1-2, 1950, pp. 55-56), Commander 
Alan Goodfellow, Legal Adviser to the International Union of Aviation 
Insurers, lends his support to a proposal put forward by Major K. N. 
Beaumont for the revision of the Warsaw Convention. Under this 
proposal, an air carrier would no longer be liable (as hitherto under 
Article 25, paragraph II of the Warsaw Convention) to an unlimited 
degree for damages caused wilfully or through gross negligence by 
flying or ground personnel. So far unlimited liability has been attached 
to the carrier, exactly as if the fault had been its own. In future such 
liability would apply only if damage were due directly to an executive 
employee, and “official.” 

Major Beaumont’s draft proposal defines the expression “official”’ as 
follows : 


“The board of directors of a company or corporation, the 
partners in a partnership firm, the general manager or other person 
or persons in a similar position, entrusted with the control or 
management of the carrier’s business. It does not include pilots 
or other members of the operating personnel of aircraft, or members 
of the ground staff who are not entrusted with the control or 


”> 


management of the company’s business. 


Commander Goodfellow admits that he is aware of the unusual 
character of this definition. In the conclusion of his article he states : 
“There will no doubt be eminent international jurists who will disagree 
with this viewpoint” ; he will not be disappointed. 

The practical consequences of such a limitation of liability would 
not be difficult to foresee. It is true that railway, steamship and bus 
line passengers consider the eventuality of accidents as much as the air 
passenger, but they entrust themselves to the earth-bound mode of 
transportation in the calm certainty that they would be covered for 
any possible damage that might befall them as a result of human mis- 
conduct or negligence. More than that, the average traveller, though 
he will hardly be familiar with the relevant legal paragraphs, knows 
that the railways and to a large extent also the bus operators will be 
liable also for damage caused by accidents for which neither they nor 
their personnel can be blamed. 

In this respect the air carrier has long been privileged under the 
existing regulations of the Warsaw Convention, inasmuch as the 
liability stipulated in the Convention is based on acts or omissions by 
its personnel. Why? Simply because in 1929, when the Warsaw 
Convention was concluded, air transportation technically was still in 
a primitive stage and financially too weak to bear the consequences 
of unlimited liability for operational hazards not due to acts or omissions 
of personnel. 

What are the legal aspects of an air carrier’s liability for its per- 
sonnel’s misconduct ? Doubtlessly an air carrier which has done every- 
thing in its power in the selection and training of its operating per- 
sonnel to ensure the safety of the aircraft and its occupants will be 
“not guilty” of having caused any damage that might arise to persons 
or goods out of the failure of operating personnel regarded as capable 
and trustworthy. ‘‘Not guilty” in an equal degree, however, are the 
users of the aircraft. The problem therefore reduces itself to a collision 
of the interests of two parties who are equally “not guilty.” It will 
not be possible to find a solution without neglecting the interests of 
either one or the other of the parties. 

This collision of interests is settled in the laws of nearly every 
country (particularly also under English Common Law) by making 
the carrier liable for the misconduct of its executive personnel to the 
same extent as for its own misconduct. 


” 
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Under the general laws of contracts and liabilities, a contractor is 
bound not only to carry out his duties, but also to carry them out “with 
Thus, he who undertakes to perform a service must either 
perform it personally with care or must personally guarantee the careful 


” 
care. 


performance of the service by another person. 

It. does not seem justifiable to allow the customer to suffer from 
hazards arising out of the fact that the contractor employs a middleman 
to perform the services which he himself has undertaken to perform. 

For these reasons the transportation laws of all countries have placed 
misconduct by the operating personnel of a carrier on the same 
level as the carrier’s own misconduct. This principle is applied both 
to transportation on land and on water, and in particular it has been 
incorporated in the international conventions on the transportation of 
passengers and goods by rail. 

No valid reasons have so far been advanced to show why this principle 
should not be observed in air transportation. The suggested “division 
of liability” of the air carrier into a category embracing the misconduct 
of “officials” and one embracing other personnel (the latter including 
aircraft crews and ground personnel) seems to be entirely unjustified. 
The argument that it will be ‘totally illogical” to make the air carrier 
responsible without limit for the acts or omissions of its aircraft 
operating or ground personnel is hardly convincing, for any solution 
can be considered as unjust, as stated above, depending upon whether 
the problem is regarded from the view point of the air carrier or from 
that of the customer. 

The proposal not to attach unlimited liability to the carrier unless 
wilful misconduct on the part of senior executives is the cause of the 
damage seems to be erroneous chiefly because of the fact that accidents 
in air transportations are very rarely provoked by misconduct on the 
part of members of the board of directors, general managers and other 
top officials. An increase in the liability of these senior executives 
would therefore be largely a paper measure. The travelling public is 
chiefly interested in the liability of the air carrier for acts or omissions 
by the operating personnel of aircraft and by ground personnel employed 
by the carrier. 

‘Apart from that it should be observed that senior executives are 
mostly regarded as “executive organs” (in all cases in which the carrier 
has the legal character of a body corporate). Acts of the executive 
organs of a body corporate are interpreted legally as the body cor- 
porate’s own acts. Liability for the acts of these executive organs 
therefore is not liability for acts by third persons at all but merely 
liability for the body’s own acts and omissions. 

That the proposed regulation—unlimited liability of the air carrier 
only in the case of its own wilful or grossly negligent misconduct—is 
welcomed by aviation insurers apparently is attributable to the wish to 
seize the opportunity afforded by a revision of the Warsaw Convention 
for the purpose of further reducing the liability attached to the air 
carrier under this Convention at the expense of the user of the com- 
mercial air services. From the point of view of the public such a 
reduction in the liability of the air carrier seems to be devoid of any 
justification. On the contrary, it is widely held that in an age in which 
the aircraft is represented as a means of public transport and the 
commercial air services have become an economic necessity, it is 
no longer inappropriate to demand that the air carriers should 
be liable for all operational hazards, no matter whether the air 
carrier personally or its personnel is the cause of any damage 
that may occur. 

At any rate it seems inadmissible to demand a revision of the Warsaw 
Convention from the viewpoint that the air carrier would be bearing 
an unduly heavy burden through its extended liability for grave cases 
of misconduct on the part of its operating personnel. 
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Fig. 1. Convair T-29 trainer of the US Air Force ; 18 antennas, four astrodomes 
and a large radome under the fuselage distinguish the T-29 from the well-known 


“Convair-Liner’’ commercial transport. 


Flying Classroom for All-weather Navigation 


A first-class military training aircraft has been developed from the 
“Convair-Liner” of Consolidated Vultee Aircraft Corp., San Diego, 
one of the most modern medium-stage commercial airlimers. The 
Convair T-29, as the new type is known, will serve to train navigators 
and navigator-bombardiers for the United States Air Force. Carried 
out by the dozen, this protracted and expensive kind of training can 
be accomplished at a considerable saving of time and money. This 
was the principal consideration dictating the creation of the flying class- 
room for twelve students and two instructors. Before the end of the cur- 
rent fiscal year, the USAF proposes to place into service twelve Convair 
T-29 trainers, valued about $10,000,000, Other deliveries will follow. 

Externally the trainer differs from the commercial airliner by the 
multitude of antennas (a total of 18), the large radar bulge under the 
fuselage and the four wart-like astrodomes on the back of the fuselage. 
The power plant, two proven Pratt & Whitney R-2800 CA-18 “Double 
Wasp” twin-row radials of 2,400 h.p. take-off power with water injec- 
tion, driving Hamilton Standard constant-speed propellers, has been 
retained. Even the gross weight of 40,000 lbs. is the same as that of the 
*“Convair-Liner.” 

The interior of the T-29 has very little in common with the commer- 
cial type, however. With its wide work tables, complicated instruments 
and equipment, swivel chairs and adjustable table lamps, breathing 
equipment, etc., it looks more like a laboratory (Fig. 2). Accommoda- 
tion consists of 14 working stations in the main cabin for the students 
and their instructors. Ten of them are for purely navigational work, 
the remainder for radar navigation. The control cabins and the radio 
compartment accommodates two pilots, a radio operator and the air- 
craft captain. Unlike the “Convair-Liner,” the T-29 is not pressur- 
ized but merely has an oxygen supply network and _ individual 
high-altitude breathing apparatus. The instructors use portable oxygen 


equipment which can be refilled as needed. 


The Training Course 
Not even the contemporary aviation enthusiast has a precise idea of 
the difficulties of long-range navigation over long stretches of water, 
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desert sands or vast expanses of ice under all kinds of weather and 
visibility conditions. Course deviations and drift, which play no réle 


on short and medium stages, are capable of making critical inroads 


Fig. 2. A view of the navigation compartment of the T-29, looking forward ; ten stations 
with oxygen equipment, gyrosyn compass, radio compass, altimeter, air speed indi- 
cator and special instruments. There is even a pencil sharpener (right back-ground). 
Ahead of the navigation compartment and separated from it by a curtain is a four- 


seated radar navigation training compartment. 
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into the fuel supply—a factor of paramount importance if long 
distance targets are to be reached. And in the Northern Polar regions, 
which more than ever are becoming the roof of the world and a 
playground for military aircraft, the compass needle has a habit of 
pointing in all directions at once, but never to the North. 

It is true that radio navigation aids of all kinds, from the simple 
radio locator to the radar beacon, are today available to the military 
air services and commercial air transportation. Aircraft radar instru- 
ments make it possible to “‘see” the earth, although it may be covered 
with clouds, and to determine the aircraft’s precise altitude above the 
ground. But the working out of one’s bearings and the measuring of 
distances must be learned. More than that, these techniques must 
become the second nature of the navigator who must be able to per- 
form his functions practically in his sleep. Errors, even minor inaccura- 
cies, will in most cases cause the failure of the mission. Furthermore, 
modern “meteorological” navigation or “pressure pattern’ flying, 
which is practised in the interest of maximum fuel economy, always 
deviates from the Great Circle course (which in themselves ate not so 
easy to chart) whenever the pressure distribution predicted by the 
meteorologist indicates better wind conditions on a “dog-leg”’ course 
than on the Great Circle and therefore promises shorter flying times. 
This pressure pattern flying method must also be learned practised. 

Those twelve disciples of navigation who under the leadership of 
two instructors for the first time enter one of the “Flying Classrooms” 
are obviously familiar with the elements of their science. What they are 
expected to accomplish is to perfect and prove their knowledge in 
nearly two hundred hours of flying under a great variety of conditions. 
Straight and winding courses are charted and checked by day by night, 
with and without visibility, high up and low down. 

Training roughly begins with the tasks illustrated in Figure 3. One 
of the students has a flight map on which are indicated the ground 
On it lies, as the “Open-Sesame,’ 


> 


radio aids. the dead-reckoning 
computor, with which he determines the ground speed, distances, 
estimated time of arrival, fuel consumption, etc. He obtains his posi- 


Each 


working station comprises auxiliary instruments depending on the main 


tion fix from dead reckoning computations or radio bearings. 


gyrosyn compass (for the aircraft heading) and on the automatic radio 
compass for relative bearings, as well as altimeter and airspeed indicator. 
The signals of radio beacons are received in the earphones. Finally, 
there is one swiveling instrument box containing a radio altimeter and 
a radio compass control panel for use by two students. A thermometer 
at the window indicates outside air temperature. 

The operation of one of the T-29’s five optical driftmeters is illus- 
trated in Figure 4. This type of instrument is needed not only for the 
accurate determination of the angle of “lead” when establishing the 
correct aircraft headings but also for accurate bombing. At the same 
time students learn how to calculate direction and force of the wind 
even if the sky or ground is invisible. 

Also intended for use by several students are the LORAN receivers 
which make it possible to establish the aircraft’s position over long 
distances by means of measuring the travel time of MF pulses emitted 
from widely separated ground stations. 

Figure 5 illustrates the manner of taking sights with a sextant from 
one of the astrodomes. Celestial navigation is an increasingly important 
addition to dead-reckoning and radio navigation. 

The four radar navigation stations are not shown in the pictures. 
They are situated forward of the navigation training compartment, 
from which they are separated by a curtain, as shown in Figure 2. Only 
the two port stations are equipped with radar scopes, the rear one 
with a master radar scope and controls, the forward station with an 
29 


Fig. 5. Celestial navigation in one of the four astrodomes of the T-29. 
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Fig. 3. Between the flight instruments (front) and the radio altimeter (back), between 
the flight map and the outer world a navigator performs his duties. 





Fig. 4. This cadet on the navigation trainer is using one of the ‘‘Flying Classroom’s”’ 
five driftmeters. 











Dimensions, weight and performance 


Convair T-29A with Pratt & Whitney R-2800 engines of 2,400 h.p. for take-off, driving 
Hamilton Standard three-blade reversible propellers. 


Fuel capacity 1,000 U. S. gals. 
Maximum level flight speed at 
13,500 ft. at 1675 h.p./eng. 317 m.p.h. 
Cruising air speed at 20,000 ft. 
for 6 hour endurance 
Stall speed, with full flap 
Rate of climb at sea level 
(1,800 h. p./eng.) 
Time to climb to 20,000 ft. 
Service ceiling, 2 engines 
1 engine 
Take-off distance over 50-ft. 
obstacle 
Landing distance over 50-ft. 
obstacle 


Span 91 


Root chord 

Tip chord 

Length overall 

Height 

Landing gear tread 

Maximum fuselage 
diameter 


260 m.p.h. 
87 m.p.h. 


1495 ft./min. 
17.5 min. 
26,100 ft. 
8,850 ft. 


817 sq. ft. 
40,000 Ibs. 


Wing area 


Take-off gross weight 

Maximum wing 
leading 

Take-off power 
loading 


49.0 Ibs./sq. 2,720 ft. 


8.3 Ibs./h.p. 2,340 ft. 


Fig. 7. The flight compartment of the T-29: simplified arrangement of instruments 
and controls, good visibility, and ample room for the pilots. 
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Fig. 6. The orange-peel cowl provides a view of one of the “Double Wasp” twin- 
row radial engines and the augmentor tubes, thrust pipes, cooling and heating ducts 


(top left). 


auxiliary scope. The right hand positions in the radar section are 
equipped with standard navigation training gear and can therefore be 
used for standard navigation training if desired. 

The aircraft radio operator, who will certainly be called upon to 
assist in the course by giving instruction on a variety of subjects, is 
His station 


located in a spacious compartment behind the flight deck. 
all students, 


directly faces the radio rack. For communications to 


several loud speakers are installed in the main cabin (Fig. 2). 


Structural Details 

Of great importance in all-weather operation is the anti-icing and 
cabin heating equipment. As in the “Convair-Liner” the thermal 
energy required for this purpose is tapped from a novel, secondary-air 
system on the power plant. Some details are shown in Figure 6. 

The exhaust stacks of the cylinders are grouped together and end in 
augmentor tubes measuring approximately 12 feet in length and 11 
inches in diameter and extending to the wing trailing edge. At the 


point of entry into the augmentor tube secondary air (after cooling the 
cylinders) is joined to the exhaust gas stream by injector effect, so that 
a mixture of exhaust gases and cooling air of reduced temperature and 
speed exits from the augmentor tube and therefore supplies a consider- 


able jet propulsion effect. Two such augmentor tubes are mounted 
per engine; their jet thrust provides a speed increase of 12 m.p.h. 
This arrangement not only produces a speed increase but also obviates 
the conventional NACA cowlings and their cooling drag-increasing 
flaps. In their place an “orange-peel” type cowl has been fitted, making 
the engine fully accessible for maintenance. 

In order to protect the aircraft structure from corrosion, the heating 
air is not taken directly from the augmentor tubes. Hot air for anti- 
icing and cabin heating is obtained by passing engine cooling air through 
muffs wrapped around each augmentor tube. This air is further heated 
between the muff and the tube and ducted from the aft end of the muff to 
leading edges of wing and empennage and, for cabin heating, through 
a heat exchanger. For cabin heating entirely fresh air which has no 
contact with the engine is employed. The propellers are heated elec- 
trically for anti-icing ; the same applies to the Nesa-type wind screens. 
The two low pressure type oxygen bo/tles in the rear of the cabin acco- 
modate the crew of 18 for six hours duration at 20,000 feet. Each 
working station is provided with an oxygen regulator, flexible hose, 
flow gauge, and pressure gauge ; identical equipment is provided in 
the four astrodomes. — A special feature is the excellent sound-proofing 
of the “Flying Classroom” by blankets of glass in fibre form in the 


cabin walls. This material is of light weight, fire-proof, moisture- 


and mildew-resistant. 

The layout of the flight compartment (Fig. 7) is clear and pleasant. 
Directly in front of each pilot are the flight instruments ; in the centre 
of the instrument panel are the engine instruments and, above the 
latter, a centrally located fire control panel within easy reach of either 
pilot (cut-off switches for all combustible fluids and CO? spraying 
switch). Indirect illumination by either red, white or mixed light 
facilitates readings by night. Overhead are the propeller feathering 
switches, VHF radio controls, radio compass, inter-com and light 
switches. The pedestal between the two seats carries the manual 
engine controls, flight trim controls and automatic pilot. Since the 
air screws of the T-29 are fully reversible, the throttle levers can be 
pulled through the closed position to “full power for reverse thrust” ; 
this is only possible, however, when the landing gear is lowered, for 
which purpose a switch is installed in the reversing circuit. An ingenious 
gust lock is so designed that it restricts the movement of the throttle 
handles, making it impossible to advance them sufficiently to develop 
take-off power so long as the lock is in position. 
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Radar Instruments with Elimination of Fixed Obstacle Indication 


One of the most important applications 
of radar engineering lies in the control of 
air traffic in the vicinity of airports. While 
radar equipment is very useful even in day- 
light and in clear weather, it becomes 
indispensable at night and in bad visibility 
as it enables the traffic controller instantly 
and constantly to check upon the position 
of the aircraft within his control area, to 
avert collisions, to guide aircraft flying off- 
course and to lead them to the point where 
they may utilize a blind landing system. 

For surveillance purposes ordinary radar 
instruments with panoramic screens! are 


LCT Instrument for 
the elimination of the 
indication of stationary 
obstacles from radar 
screens. 





in most current use. This type of equip- 
ment has a major drawback, however : 
while the controller’s duty is to supervise 
only aircraft which are in flight, his radar 
screen indicates also stationary objects sur- 
rounding the airfield, such as trees, buildings, 
ground elevations, etc., which like an aircraft 
reflect the waves emitted by the radar 
instrument and therefore register their pre- 
sence on the screen. These images of 
stationary objects can confuse the operator. 
In addition, the waves reflected by them 
often are of great amplitude, so that the spot 
of light representing them on the screen is 
of considerable brilliancy. When an aircraft 
flies over individual or bunched obstacles 
of this nature, its own image on the screen 
has a tendency to disappear in the unwanted 
image of the obstacle, a fact which consider- 
ably diminishes the usefulness of such radar 
instruments in the uninterrupted supervision 
of the air space. The value of a method 
of eliminating the indication of stationary 
obstacles on the radar screen therefore is 
evident. 

Since aircraft are constantly in motion, 
attempts have long been made to modify 
radar equipment in such a way as to ensure 
that they register visibly only the “echoes” 
reflected by moving objects. The French 
telecommunications research station (Labo- 
ratoire Central de Télécommunications) 
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By H. V. Tanter, Paris 


took up the study of the problem as long ago 
as 1940. In subsequent years it continued 
its investigations and succeeded in obtaining 
partial solutions which now form the basis 
of more comprehensive work. Experiments 
are at present being conducted under the 
auspices of the national telecommunications 
investigation centre (Centre National d’Etu- 
des des Télécommunications), with the 
assistance of interested government author- 
ities. 

To a large extent it was possible to solve 
the problem with the aid of the Doppler 
effect, the acoustic form of which has no 
doubt been observed by everybody. This 
is the apparent modification of sound fre- 
quencies which occurs when a source of 
sound (e. g., a whistling locomotive) rapidly 
passes the observer. In its application to 
radar engineering the effect manifests itself 
as follows : when the transmitter transmits 
a wave of constant frequency, which is 
reflected by a stationary electro-magnetic 
obstacle, the return wave retains the same 
frequency as that originally transmitted. On 
the other hand, when the object approaches 
or moves away from the transmitter, the 
frequency of the return wave differs from 
the wave originally sent out. In principle 
this phenomenon can be utilized in radar 
engineering by comparing the return wave 
with the initial wave and by eliminating all 
signals whose frequency has not been modi- 
fied by the obstacle. 

But the practical embodiment of this 
principle is extremely delicate. First of 
all, current radar instruments do not transmit 
continuous signals but rather a_ periodic 
succession of brief impulses, so that the 
transmitter is not operative when the wave 
returns. Thus it is not possible to compare 
the frequency of the reflected wave with that 
transmitted in the first place. As a result, 


Oscillograph curves of a conventional radar 
instrument with « A » indication (distance as an 
abscissa, amplitude of the reflected wave as 
an ordinate). Between 0 and 11 km the echoes 
(a) from fixed obstacles (in this case the city of 
Paris) saturate the receiver, so that the images 
of aircraft.are not discernible. More to the right 
are the images of individual stationary obstacles, 
not sufficient to saturate the receiver. 
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it is essential to generate in the radar instru- 
ment a signal “for internal consumption” 
which until the arrival of the echo from the 
remotest obstacle must retain the same 
characteristics as the signal which was 
initially transmitted. 

In addition, the frequency modification 
produced by the Doppler effect, the so-called 
Doppler frequency, represents only an insi- 
gnificant fraction of the transmitting fre- 
quency. The ratio between the two fre- 
quencies is of the order of one-millionth 
or one-ten millionth if the moving object 
is an aircraft. To make valid comparisons 
between received and transmitted frequen- 
cies, the latter would have to be determined 
and maintained within a precision limit 
greater than one-ten millionth. This is 
not practicable with conventional impulse 
transmitters. 

This difficulty is overcome by carrying 
out the comparison of the frequencies on the 
basis of a comparison of the phases of the 
transmitted and reflected waves. In this 
connection it is assumed that the wave 
reflected by the obstacle pagsesses the same 
frequency as the transmitted wave, but that 
its phase is changed at a velocity correspond- 
ing to the Doppler effect. In order to 
obtain this comparison, the signal “stored” 
or repeated in the radar instrument must 
“remember” the phase of the transmitted 
impulse. The comparison itself is made by 
means of an instrument which renders the 
change in the phases of the two waves 
discernible in the form of an amplitude. 
When, following this conversion, the signals 
are made visible by means of a cathode 
ray instrument according to the so-called 


Cf. “Interavia, Review of World Aviation’, No. 1, April 
1946, pages 66-67, figures 14 and 15. 


* Op. cit., page 65, figure 8, and No. 2, May 1946, page 52, 


An oscillograph curve recorded at the same time 
and at the same location with elimination of 
stationary obstacles. Echoes of great amplitude 
are eliminated, with the exception. of minor 
residues (a), so that the flickering images of two 
aircraft (b) become clearly visible. The images 
of individual obstacles situated at more than 
11 km distance have been removed completely. 








‘A indication system” (distance as an abscissa, 
amplitude as an ordinate) (2), it is found 
that the echo reflected by moving objects 
supplies an amplitude which periodically 
oscillates with the Doppler frequency, where- 
as the echo from fixed obstacles possesses 
a constant amplitude. Finally, in order 
completely to eliminate the signals provoked 
by stationary objects, it is sufficient to sub- 
tract the series of echoes of two successive 
soundings. The result is that only those 
returning signals whose amplitude is continu- 


The 


You probably know the silly story about the 
timid young man who, in a superhuman effort 
to start a conversation with his feminine idol, 
managed to bring about the following dialogue : 

“Does your brother like cheese?” 

“TI have no brother.” 

“But if you had a brother, would he like 
cheese ?” 

We have to make a mental effort of a similar 
nature in order to write about those “Flying 
Saucers’ which for some time have been one of 
the most topical subjects of conversation all over 
the world. 

“What's the use of ‘Flying Saucers’ and how 
do they operate?” 

‘Those ‘Flying Saucers’ don’t exist, according 
to the most highly official declarations.” 

“But uf ‘Flying Saucers’ did exist...” 

Personally, we are unable to assert whether 
“Flying Saucers” are a reality. 

At any rate, the train of thought from which 
these creatures of fantasy or reality may have 
sprung also produced one of those hundreds of 
freakish inventions to which the Third Reich 
devoted earnest study at a time when the war 
situation had become desperate. This particular 
freak was known as the “Flying Aerial Mine’. 
Recently we received the following brief report 
JSrom an ex-Section Chief at the defunct German Air 
Ministry : 


For years the duty of the undersigned at 
the German Air Ministry was to examine 
the so-called inventions which might have a 
bearing on the Reich’s air defences. That 
useful ideas were extremely rare among the 
vast amount of suggestions sent in seems 
obvious. It required great experience, dexter- 
ity and intuition to separate the grain from 
the chaff. 

One would-be inventor, for example, 
wrote the following letter : “Dear Hermann 
(that was for Goring. -Ed.-) : —-On the prin- 
ciple, ‘you are going to get stuck’, I would 
suggest that large surfaces in front of our 
trenches should be covered with glue. If 
the enemy attacks he will certainly get 
stuck and could then easily be destroyed 
by gun-fire.” In these cases, we usually 
sent a polite letter of thanks to the “inventor”, 
and the matter was settled. 

But in 1943 we received a suggestion 
through Army Post Office 8000 (a special 
Office receiving suggestions from soldiers 
in the field) which deserved attention. 
Two soldiers had invented a flying aerial 
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ally modified, i.e., the echo reflected by 
moving objects, will register on the screen. 
The illustration shows an instrument for 
the elimination of the indication of stationary 
obstacles which is based on the foregoing 
considerations. In its present form it is 
housed in two cabinets, on one of which 
the screen required for control and adjust- 
ment is visible. It is connected with a 
normal radar instrument and an indicating 
screen—normally one with a panoramic 


image—so that the screen will show nothing 


but the moving objects. The oscillograph 
curves on this page show the result which 
is made visible on an oscilloscope screen 
by the “A indicating system” (amplitude- 
distance). These curves clearly show the 
advantages offered by the new instrument. 
This French development is another step 
forward in the improvement of radar equip- 
ment and an advance towards the solution 
of a problem which today is the subject of 
comprehensive research work particularly 
in the United States. 


“Flying Aerial Mine” 
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Diagram of a “Flying Aerial Mine’ 


mine which_was designed to bar the way 
to enemy bomber formations by slowly 
moving up and down at very great altitudes 


without drifting away. The mines were 
supposed to carry a powerful explosive 
charge. Upon contact or by electronic 


control from the ground the mine was to 
blow up and destroy any aircraft within a 
certain range. On the other hand, if fuel 
shortage forced a mine to descend, the 
device could have been refuelled and sent 
up again. 

This suggestion was immediately consi- 
dered worthwhile. It was of such a revo- 
lutionary nature that the two inventors, as 
well as the heads of the military planning 
staffs, the chiefs of the competent industries 
and a number of helicopter experts were 
convened to discuss the matter in detail 
in the presence of the former Field-Marshal 
Milch. 

It was decided build a number of 
experimental mines in a Berlin factory. 
Several prominent aircraft and munitions 
experts were to collaborate in the project. 
The tests were to take place at Kummersdorf, 
near Berlin-Zossen, under top secrecy condi- 
tions. 

In a plant at Berlin-Adlershof the two 
inventors built the first two experimental 
mines. It was reported that a year earlier, 
in 1942, a primitive experimental model, 
destroyed in the meantime, had reached 
heights up to 350 ft. during a demonstration 
attended by several professors of the Aix- 
la-Chapelle Institute of Technology. The 
two inventors closely followed the lines of 
this first experimental type but incorporated 
the German Air Ministry’s specifications in 
their designs. These specifications roughly 
were as follows : 

Minimum fuel consumption, maximum 
rate of climb to 35,000 ft., periodic rise 
and descent within a range of 3,500 ft. to 
cover the expected approach path of the 
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to 


enemy, detonation. by contact, descent in 
case of failure to explode or of fuel shortage, 
if possible to the launching point. 

Plans had been worked out to establish 
a gigantic aerial barrage around Berlin, 
along the “Autobahn” encircling the capital. 
The flying aerial mines were to be spaced 
at a distance of about 100 ft. and thus would 
have formed an impenetrable curtain. 

The principle of the aerial mine was that 
of a small, pilotless helicopter, the rotor 
of which would have been driven by a 
piston-engine. The reaction torque moment 
provoked by the driving rotor was to be 
absorbed by vertical fins arranged at the 
circumference of the mine. At the present 
stage of helicopter engineering, the rotor 
probably would be driven by jet nozzles 
fitted to the blade tips, which would obviate 
the necessity for torque compensation. But 
in 1942 or 1943 there was no design of this 
category which had even approached the 
testing stage. In a manner not described 
in detail, a certain quantity of air was fed 
into the mine casing and injected vertically 
downwards for the purpose of increasing 
the lift. Finally, the mines incorporated a 
so-called “drift regulator’ which entered 
into operation as soon as the mines displaced 
themselves horizontally. The air penetrat- 
ing into the mine through lateral orifices 
as a result of the devices’ sideways motion 
would immediately have provoked a cor- 
recting movement in the opposite direction. 
This particular device remained a guarded 
secret of the inventors. 

The experiments were pushed to a point 
at which the model, loaded with ballast in 
the place of the explosive charge later to be 
inserted, was able to hover for a considerable 
period between the specified heights of 
35 ft. to 70 ft. However, these experimental 
models were always destroyed upon landing 
and time and again had to be rebuilt from 
scratch. During one of the experiments a 
model even shot up to the roof of the large 
hangar at Kummersdorf and was demolished. 

In the autumn of 1944, the Berlin- 
Adlershof plant was destroyed in an air 
raid. The experiments were “temporarily” 
suspended and to my knowledge were 


never resumed. GC. Lacan 


It is a long way from the “flying aerial mine” 
to the “Flying Saucer” which today is spooking 
around the world’s press. This path leads 
through many thickets and into many pitfalls, 
most of which an outsider is entirely unable to 
assess. We do not wish to assert that anybody 
has ever reached the end of this road. 3 
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The Canadian Aircraft Industry 


Canada is now one of the largest air 
powers in the world. This amazing jump 
from the realms of comparative insignifi- 
cance cannot be attributed to any one parti- 
cular aircraft or firm; it is due primarily 
to the combination of parliamentary far- 
sightedness, enthusiasm of the aircraft work- 
ers, and the technical skill of the engineers; 
but it seems that of all these factors,. the most 
important one has been the country’s dra- 
matic entry into the field of jet propulsion. 
One company, A. V. Roe Canada Limited, 
located at Malton Airport, near Toronto, 
has in one year flown two new jet-propelled 
aircraft—both of them outstanding achieve- 
ments. There was the Avro “Jetliner” 
which made its first flight in August, 1949, 
and thus became the world’s first inter-city 
jet transport, and on January 19th, 1950, 
we saw the second favourite emerge from the 
same stable—the CF-100 all-weather jet 
fighter. To complete the picture we note 
that Canada is now designing and building 
her own jet engines—the Avro “Orenda”. 

Taking a closer look at this vivacious new- 
comer to the world’s aircraft industry we 
study, first of all, the potentialities and achie- 
vements of Avro Canada, and then look 
over the other not-so-glamorous, but nonthe- 
less equally active companies. 


AVRO CANADA 


It was in July 1945 that the new firm of 
Avro Canada took over the large Malton 
plant from Victory Aircraft, and it was 
only a matter of months before they were 
engaged in preliminary design investigations 
into jet airliner, jet fighter, and jet engine 
designs. Surely an ambitious programme 


by Norman S. Currey, Toronto 





Avro CF-100 long-range all-weather fighter. 


for a new company with only 300 employees, 
few of whom had ever seen a jet aeroplane, 
let alone designed one! 

While they were organizing and strength- 
ening their airframe design staff, under 
E. H. Atkin, another story was unfolding— 
the story which led to the formation of the 
Gas Turbine Division. The Canadian Gov- 
ernment sent a commission to the United 
Kingdom during the war to study jet engine 
research, and as a result of this a Cold 
Test Station was set up in Canada to test 
the new British jets under severe winter 
conditions. This was followed by a Crown 
Company known as Turbo Research Limited, 
whose object was to recruit and train staff 


It is one of the most powerful jet fighters in the world. 


in the new field of jet propulsion. 

After the war this company was taken 
over by Avro Canada and transferred to 
Malton, thus bringing to their plant the 
majority of the men who had been working 
on jets in Canada. 

And so it was that by early 1946 Avro 
Canada had both an Airframe and Gas 
Turbine Division, the latter testing their 
first engine, the “Chinook”, in March 1948. 
This engine is primarily a development 
engine and is being used to prove the design 
and supply the answers for building larger 
engines for the R. C. A. F. 

The “Chinook” is an axial-flow gas 
turbine developing some 2,600 lb. static 


Avro CF-100 (two Rolls-Royce “Avons”) and the Avro C-102 “Jetliner” jet-propelled transport (four Rolls-Royce “Derwents”) in front of the shops 


of A. V. Roe Canada Ltd., Malton, Toronto. 


ie me. 
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The Avro **Chinook” (left) was Canada’s first jet engine. In the “‘Orenda” (right) the thrust of the 


compressors, six combustion chambers and single-stage turbines. 


thrust at 10,000 r.p.m. It has a_ fuel 
consumption of approximately 1.00 Ib. 
per lb. of thrust per hour, and a compression 
ratio of 4.5: 1. The compressor rotor is, per- 
haps, one of its most interestin g features—the 
ninth stage disc is of steel and the rest of 
the discs are of aluminium alloy; the blades 


for the first and second rotor stages are 
manufactured from stainless steel, and those 
for stages three to nine from aluminium 
alloy. 


The “Orenda’”, successor to the “Chinook”, 
has been designed and built by Avro Canada 


for the R.C.A.F. It made its first test 
runs on February 10th, 1949—only eleven 
months after its predecessor—and shows 


great promise. Even in its present undevel- 
oped stage it is one of the largest in North 
America. It is another axial-flow type, 
allowing greater power to be contained 
within a slender design, and is at present 
being groomed for installation into the CF- 
100 all-weather jet fighter. 

Performance figures for the “Orenda” 
are still secret, but one may derive some 
satisfaction from the fact that it will be 
replacing the Rolls-Royce “Avon” in the 
fighter, and as this is reputed to develop 
some 7000 lb. static thrust, the “Orenda” 
cannot be far short of that figure. 

Passing now to the Airframe Division, 
we see an equal, if not larger, measure of 
development. First in the field was the 
“Fetliner’, which made its first flight on 
August 10th, 1949, and thus became the 
world’s second jet airliner. This aircraft 
represents, on the basis of generally expressed 
opinion, the practical “next step” in passen- 
ger air travel which is operationally justi- 
fiable, having regard to the importance of 
keeping the number of untried features down 
to a minimum consistent with operational 
efficiency at the speeds and altitudes envi- 
saged. Nevertheless, a high standard of 
stability, control, aerodynamic efficiency 
and flexibility in the loading arrangements 
has been the major consideration in the 
design. It was designed to have a maximum 
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cruising speed of 427 m.p.h. at 30,000- 
35,000 ft. at an all-up weight of 60,000 lb., 
but has already broken several records, the 
latest being Toronto—New York in one 
hour in tests which have shown: the cruising 
speed to be nearer 450 m.p.h. Using four 
Rolls-Royce “Derwent 5” centrifugal-flow 
turbo-jet engines it can operate successfully 
from 4000-5000. ft. runways under standard 
ICAN conditions. The normal range is 
from 200-1200 miles, depending on the 
payload carried. 

The CF-100 twin-jet fighter was being design- 
ed at the same time as the “Jetliner” and 
made its first flight on January 19th, 1950. 
It is reputed to be the most powerful fighter 
in the world, and is the first long-range all- 
weather day/night fighter. 

The first impression one has when viewing 
this sleek, black aircraft, is of its large size 
(length 52 ft. 6 in., span 52 ft., and height 
to top of tail fin from the ground 15 ft. 1 in.) ; 
it appears to be roughly the same size as the 
war-time de Havilland “Mosquito” bomber. 
This is no doubt due to the large fuel tankage 
required to feed the two Rolls-Royce “Avon” 
engines and to the unusual amount of new 
radar and navigation aids carried to enable 
it to operate at long distances from base 





**Chinook”’ is multiplied. Both engines have axial 


in all kinds of weather. It has a very short 
take-off run and seems virtually to leap 
into the air. This feature was demonstrated 
recently at the Ottawa air display for mili- 
tary personnel. The CF-100 was shown 
to U.S. Air Force and Government officials 
at Andrews Field, Washington, on May 
9th, where its performance drew favourable 
comment. In spite of its seemingly large 
size the fighter has a high power-to-weight 
ratio, which can be translated into high 
rates of climb and high speeds as well as a 
general liveliness. This last quality, so 
essential in a fighter, is lacking in many 
present-day jet fighters. 

Other activities at Avro include the test 
flying of the “Orenda”-“Merlin”-powered 
“Lancaster” flying test-bed, and a great deal 
of “Mitchell” and “Lancaster” conversion 
work. 

Thus Avro Canada, with a staff of 3,600, 
has moved into the front rank of the world’s 
manufacturers of jet-powered aircraft and 
aero engines. 


DE HAVILLAND CANADA 


The other large company in Toronto is 
The de Havilland Aircraft of Canada Lim- 
ited. This is the oldest aircraft manu- 


Standing in front of the workshops of The de Havilland of Canada are a “Chipmunk”, a “ Beaver” 


and a “ Dove” assembled in Canada. 
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“Gipsy Major” engine). 


facturing company in the country: they 
started in a modest way in 1928 by building 
their “Moth” aircraft. Since then they 
have expanded rapidly. Their “Moths” 
have been the traditional Canadian bush 
aircraft for many years now, and 62 were 
delivered during their first year of operation 
in the country. The demand for this type 
of aircraft was so great that in 1929 they 
moved to a new site and built a large, modern 
plant. “Fox Moths’, “Dragons”, “Dragon 
Rapides”, and “Dragonflies” all found ready 
markets in Canada : then came the war with 
the subsequent expansion in aircraft pro- 
duction—D. H. Canada produced 1520 
Tiger Moths, 375 Ansons and 1032 “Mosqui- 
toes ” by the end of hostilities. 

With the termination of government 
contracts the company set about to adapt 
itself to the new conditions, and this resulted 
in the “Chipmunk” trainer and “Beaver” 
bush transport designs. So successful have 
these aircraft been that D. H. Canada has 
sold $2,000,000 worth of their products to 
overseas markets since the war. “Chip- 
munks” today are found in Britain, India, 
South Africa, Egypt, Israel, Argentina, and 
Siam. “Beaver” sales, too, are very promis- 
ing: upwards of 100 will have been sold 
by the time this is published. This aircraft 
was designed specifically for high utility 
bush flying, and a veteran bush flyer— 
“Punch” Dickens—played a large part in the 
design. Much has been written about the 
“Chipmunk” '" but in the case of the “Beaver” 
a few little-known facts may be mentioned. 

It has a maximum speed of 171 m.p.h., 
a stalling speed of 42 m.p.h., a range of 
480 miles, and a take-off run of 890 ft. to 
clear a 50 ft. obstacle. It is powered by a 
reliable Pratt and Whitney Wasp Jr. engine 
and has accommodation for a pilot and six 
passengers in maximum comfort, or 1435 lb. 
of freight. In addition to the landplane 
version, there is a somewhat heavier and 
slower seaplane model, in which provision 
is made for carrying a 16 ft. canoe on the 
floats. 


CANADAIR 
The last of the three major companies in 


Canada is Canadair Limited of Montreal. 
This company was mainly the result of the 


'ecf. "Interavia, Review of World Aviation‘‘, No. 12, 


December, 1947, pp. 40-42. 
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The DHC-1 “Chipmunk” two-seater elementary trainer (145 h.p. D. H. 





“Wasp Junior” engine. 


huge wartime expansion in the Canadian 
aircraft industry and, like de Havillands, 
immediately adapted themselves to peace- 
time conditions. Their interest was in the 
field of large airliners—the 40-passenger 
“North Star” being their most significant 
achievement. It is the flagship of Trans- 
Canada Airlines. Specifically designed for 
Canadian conditions, this airliner is a modi- 
fication of the American Douglas DC-4 
incorporating DC-6 characteristics, but four 
British Rolls-Royce “Merlin” engines carry 
it faster and higher. It has a maximum 
speed of about 350 m.p.h. and it is able to 
fly 3500 miles without stopping. Being 
pressurized it can fly as high as 28,000 ft. 
above sea level, high above any bad weather. 

The Canadian Government fostered pro- 
duction of the “North Stars” with a view 
to promoting a vigorous aircraft industry 
as an essential complement to Canada’s 
aviation plans. The “North Stars” have 
also been supplied to the R.C.A.F. as a 
long-range transport. 

British Overseas Airways have taken 
delivery of 22 of these aircraft (all ahead of 
schedule). They are already on their regular 
routes from London to Africa, the Middle 
East, China and Japan and will soon be 
flying on their South American routes. 

Last year Canadair signed a $30,000,000 
contract to build 100 F-86A “Sabre” jet 
fighters for the R.C.A.F., and has now 
made large extensions to their plant for this 
purpose. This aircraft (the holder of the 
world’s speed record) is to complement the 


A Canadair DC-4M-2 “North Star” transport equipped with Rolls-Royce “Merlin” 


A DHO-2 “Beaver” 7/8-seater seaplane operated by the Air Service of the 
Department of Lands and Forests of Ontario. 


It has a 460 hp. P & W 


Avro CF-100 as the standard fighters of the 
R.C.A.F. There is a definite possibility 
that the F-86A may be fitted with the 
Canadian-designed and -built “Orenda” 
engine, and this will boost even further the 
status of the Canadian aircraft industry, 
as well as saving the country millions of 
dollars worth of U.S. currency. 

In addition to the F-86A and the “North 
Star’, Canadair has negotiated a license 
agreement with Northrop Aircraft Inc. for 
the production of the C-125 ‘‘Raider’’ by 
which Canadair has acquired the manu- 
facturing and sales rights for the entire 
world with the exception of sales to the U.S. 
Government. The C-125 is a three-engine 
military and civil transport model with 
exceptional landing and ,take-off perfor- 
mance. 

In our last look at Canadair we note 
significance in the appointment of William 
K. Ebel as Vice-President in charge of 
Engineering. Previously he was Director 
of Engineering with the Curtiss-Wright 
Corporation, and has had a great deal of 
experience in the design of many types of 
aircraft, ranging from the 83-ton Martin 
“Mars” flying boat to jet aircraft and guided 
missiles. Of this appointment H. Oliver 
West, President of Canadair Limited, said 
“he will be responsible for all Canadair’s 
aeronautical engineering activities, including 
design, research, and development. With 
this appointment, Canadair will immediately 
undertake to originate and develop aircraft 
designs of its own.” 


liquid-cooled 


engines. It has a pressurized cabin for 40 passengers. The Found F BA-1 four-seater personal aircraft, 
powered with a 145 h.p. engine. 











FOUND BROTHERS 
Typical of a number of smaller but ambi- 


tious firms is Found Brothers Aviation 


Limited, of Malton Airport, Toronto. While 
earning their bread and butter by doing 
conversion and servicing work, they are 
thinking of the future and have already 





designed, built, and flown their first light 
aircraft, the F. B. A. 1. It is a four-seater 
of metal and fabric construction, the fuselage 
being a welded steel tube structure covered 
with fabric, and the wing being cantilever 


an unusual configuration for this type of 


aircraft. The main reasons for this, apart 


The Found FBA-I1 four-seater personal aircraft, powered with a 145 h. p. engine. 








The “Loadmaster” twin-boom freighter, with cockpit in the centre, of Canadian Car and Foundry 
Co. is powered with two 1,470 h.p. P & W “Twin Wasp” engines. 
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Sznycer-Gottlieb S. G. VI-D helicopter of 178 h. p., of Engineering Products of Canada. 


H. B. Picken has equipped his “Helicon” experimental helicopter with a novel rotor-head control system. 
; —_ — — 
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from better appearance, is to ease handling 
operations around docks, the loading of 
bulky articles, and ease of entry. 

The F.B.A. 1 is designed for rugged 
bush operation and is specifically built for 
Canadian markets which at present are 
almost entirely satisfied by U. S. manufactur- 
ers. It can be fitted with either floats, 
skis or wheels and is at present powered 
by a D.H. “Gipsy Major A 1 C” engine. 
Provision is being made for the installation 
of the Blackburn “Cirrus Major 3” engine. 

The prototype is at present being flown 
to gain data for the production model—a 
redesigned version of the F. B. A. 1, which 
will attempt to ease production and reduce 
the empty weight. 

Already Found Brothers have been hand- 
ling enquiries from all parts of the world 
and, if looks are anything to go by, this 
aircraft should soon be making a name for 
itself as a veritable jack-of-all-trades through- 
out the world. 


OTHERS COMPANIES 


Among other aircraft in their testing 
stages is the “Loadmaster”, a_ high-wing 
monoplane built (on the basis of Vincent 
Burnelli designs) by the Canadian Car and 
Foundry Company, of Montreal. This 
aircraft is of the twin-boom type with 
a central cabin. It is adaptable to either 
freight or passenger-carrying. This com- 
pany is still producing the very popular 
Noorduyn “Norseman” which has proved 
itself in bush and wartime flying. 

In the field of helicopters, it is again the 
small, enterprising firms which are breaking 
new ground. Engineering Products of Canada, 
Ltd., of Montreal, with financial assistance 
from Intercity Airlines Company and _ to 
the designs of B. W. Sznycer and Selma 
Gottlieb, built the “S.G. Mark VI” heli- 
copter. This is a 178-h.p. model with a 
three-blade rotor and tail rotor. The com- 
pany points out that manufacturing condi- 
tions are favourable, and there are many 
uses for helicopters in Canada. 

In Hamilton, Ont., H. B. Picken built 
the “Helicon” 2-seat three-blade rotor heli- 
copter powered by a 140-h.p. ‘‘Gipsy Major” 
engine. It is primarily a flying test-bed to 
study a floating rotor head of Picken’s 
own design. Initial tests indicate that it 
is a sound design, and the firm intends to 
incorporate it with, certain modifications, 
in a new helicopter of increased power. 

Backing all these companies is the wealth 
of knowledge gained by the National Research 
Council in Ottawa. Its wind tunnels and 
laboratories are constantly investigating as- 
pects of modern aeronautical engineering, 
and already it is regarded as one of the 
world’s foremost contributors in the research 
field. 

And so we see Canada, a country of 
some 12,000,000 people, building aircraft 
of all types and sizes. Some of these air- 
craft are the finest of their type in the 
world. According to Clarence Decatur 
Howe, Trade Minister, the Canadian Gov- 
ernment wants the Canadian aircraft in- 
dustry to produce aircraft for all purposes 
in Canada as well as for the export markets. 
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vro C-102 
“Jetliner” 


By James C. FLoyp, Project Designer, 
A. V. Roe Canada, Ltd., Toronto* 


On August 10th, 1949, the Avro C-102 
jet transport, now better known as _ the 
“Jetliner”, made its first flight. This air- 


craft was the first civil jet transport to fly 
on the North American Continent and missed 
by only thirteen days the honor of being 
the world’s first jet transport actually to 
fly. This honour went to the British de 
Havilland “Comet”. 

We had worked on the project for almost 
three years and had of course had numerous 
set-backs, the biggest of which was the in- 
ability of the engine manufacturers to 
supply the original twin engines, and we 
had to change the design of the aircraft 
completely to accommodate four engines of a 
different type. 

When the prototype reached the final 
inspection stage on July 25th, 1949, we 
thought that most of our bridges were 
crossed and all we had to do was to get 
our aircraft into the air. It just shows how 
optimistic you can get. Two days later, 
on July 27th, it was announced over the 
radio that the de Havilland “Comet” had 
made its first flight. It was true that it 
had only hopped a few feet into the air, 
but we realized that we had missed by just 
a few days the distinction of being the first 
people in the world with a true jet transport. 

Then, to make life still a little more com- 
plicated, the Department of Transport 
decided to tear up the runways at Malton 
and carry out extensive modifications. We 
were informed, however, that we would 
have one strip on which to land, the 14-32 
runway running northeast and southwest, 
with a bituminous surface, and we could 
also have a short piece of concrete runway 
on which to carry out our engine runs and 
taxi trials. 

Final engine runs having been completed 
over the week-end, the aircraft was wheeled 
out of the hangar on August 8th to start 
taxi trials. As a special favor, the temper- 
ature had gone up to 103° F, but we carried 
out our taxi runs, braking tests, and steering 
control tests nevertheless, and towards early 


* This paper was presented on January 9th 
Annual Meeting of the Society of Automotive Engineers 
in Detroit. It is reproduced herewith in summarized form 
by courtesy of the author, A.V. Roe Canada L d. and the 
S.A.E. 


1950, at the 


VOLUME V — No. 5, 


1950 











Fig. 1: Trapezoidal wing plan, slim engine nacelles and high-set elevator unit are characteristic 
features of the Avro C-102 “Jetliner”. 


evening decided that it might be possible 
to attempt a hop and take the aircraft a 
few feet off the ground. 

It was not a very easy decision to make in 
view of the fact that we had to contend with 
what was probably the highest temperature 
of the whole year, and with engines which 
were very much more susceptible to temper- 
ature than reciprocating engines. We had 
a very short runway, and the pilot was 
handling a new type of aircraft with a per- 
formance which could only be predicted at 
the time. We had calculated the take- 
off distance and the decelerated stop after 
the hop, and from our calculations there 
were only a few feet of runway left for pilot 
error. 

The “Jetliner” taxied down to the northeast 
end of the runway, the throttles were opened 
up, the aircraft accelerated, and at about 
90 m.p.h. the nose wheel came off the 
deck. A few seconds later there were four 
lound and ominous reports, the nosewheel 
came down, the aircraft decelerated to a 
stop, a few feet from the far end of the run- 
way. The pilot had realized that he just 
could not make it and had applied the 
brakes a little too early before the weight 
of the aircraft was on the wheels, the wheels 
had locked and all four tires had blown 
out. In spite of this, the pilot had easily 
been able to keep the aircraft on the runway, 
and there was no damage to the wheels or 
brakes or any portion of the aircraft. 


Fig. 2: The “Jetliner” during the landing approach. 


The “Jetliner” was wheeled back into the 
hangar, the tires were changed, and the 
next day more taxi runs were carried out 
to enable the pilot to feel out the brakes 
before making another attempt. On Wed- 
nesday morning, August 10th, three more 
runs were made and a hop was attempted 
on the third run. The two main wheels 
on the starboard side promptly blew out, 
and the pilot again brought the aircraft 
to rest dead in the center of the runway, 
this time with quite a distance to spare. 
The tires were quickly changed and a con- 
ference held to decide whether any more 
attempts should be made, as it was getting a 
little expensive on the tires and also on the 
nerves of the pilot, co-pilot and flight engi- 
neer who had to sit in the aircraft wondering 
what was going to happen next. 

The pilot decided that the next time he 
went down the runway he would take her 
up and “have done with it”. The crew 
took time out for lunch and, after returning, 
decided that in spite of a small gale that was 
blowing with quite a stiff cross-wind and the 
fact that the temperature was again around 
103°F they would just keep on going. 
So, just after lunch on August 10th, the 
“Jetliner” came down the runway, lifted off 
the deck after a relatively short run and 
gracefully climbed up to about 500 feet 
where the pilot tried out the controls. 

He did a circuit of the field and then asked 
for clearance to bring her over the spot 


Two Rolls-Royce “ Derwent” gas turbines are 


paired in twin nacelles which also house the main landing gear. 
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where the ground crew were standing to 
let the boys have a look at the aircraft in 
the air. He then climbed away to 
8000 feet and shortly reported that every- 
thing was all right. Everyone on the ground 
felt pretty good, too. After a flight of 
about one hour, during which time altitudes 
around 13,000 feet were reached, the aircraft 
was again seen preparing for landing. 
There was a cross-wind of 35 m.p.h. at 
approximately 50 degrees to the runway, 
but the pilot made an extremely short 
landing and taxied the aircraft to the group 
of people waiting at the dispersal point. 
There was a general slapping of backs and 
congratulations all roun the first flight 
of North America’s first jet transport was 
over. 


FLIGHT TESTING 


The most spectacular was most probably 
the second flight. After almost an hour 
in the air it was found that it was not pos- 
sible to extend the undercarriage, and it 
was discovered later that this was due to a 
fault in the main undercarriage gear. 
After losing most of the hydraulic oil in the 
system, the pilot was forced to land with 
the nose wheel down and the main gear up 
and no flaps. The fact that the flaps were 
up made the aircraft float, and the biggest 
problem was getting it down at all. After 
three runs the machine was brought down 
on the grass verge at the end of the runway 
and skidded to a stop approximately 50 
feet from the airport fence. 

The only damage sustained was four bent 
jet pipes and a caved-in plating in the rear 
of the fuselage. The landing served 
to highlight the safety of an aircraft which 
had no propellers to get in the way in an 
emergency such as this. The aircraft was 
flying again in just over four weeks. In a 
further series of tests some of the engines 
were cut at the take-off. It was found that 
with an outboard engine cut at 75 m.p.h. 
it was still possible to take off and to have 
plenty of rudder power to spare. Excellent 
data was also accumulated on the low speed 
characteristics of the aircraft. These have 
roved that low-speed characteristics are 
just as good on a high-speed aircraft, if it is 
designed properly, as on the present conven- 
tional low-speed types. 

Before the “Jetliner” had actually flown, 
there were many criticisms of this type of 
aircraft. It was stated, for example, that 
runways and ground personnel would be 
burned if this category of aircraft were in 
operation. It would have done the critics 
good to see the official flight of the “Jetliner”. 
The engines were started while the aircraft 
was standing next to the big marquee 
containing the refreshments. The people 
crowded in to get a good look and some of 
the press photographers almost tried to 
climb inside the jet pipe nozzles to photo- 
graph the flames around the turbine. 
Nobody even got their eyelashes singed. 
Another point that has been grossly exag- 
gerated is the take-off and landing distance 
required by jet propelled transports. The 
“Jetliner” has repeatedly been taken off 
and landed at weights up to 57,000 lbs. 
gross weight in distances of escent 1,000 to 
1,500 feet. 

Numerous tests on relighting procedures 
in the air have been carried out, and engines 
have been shut down and restarted during 
various stages of flight, and it has never 
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Fig. 3 : Layout projects for 40 and 50 passengers with coat racks near the entrance and galley in the tail. 


Flight deck 

Accessory compartment 
Radio compartment 
Washroom 

Entrance door 

Cargo hold (53.2 cu.ft.) 
Cargo hold (12! cu.ft.) 


NQUAWwn— 


been necessary to attempt more than one 
start on any engine. As a result, it is now 
felt that relighting in the air is not only 
feasible but entirely without hazard. 

The most noticeable improvement inside 
the aircraft is the lack of noise. The test 
equipment for automatic recording on the 
“Jetliner” is about twenty feet aft of the 
cockpit in the fuselage. From his seat 
the observer can converse with the cockpit 
without using the aircraft inter-com. The 
lack of vibration is also very noticeable, and 
special vibrators have had to be fitted on 
the instrument-panels to prevent instrument 
needles from sticking. During recent high- 
speed runs at 30,000 feet at velocities up 
to 500 m.p.h. the aircraft was brought down 
at about a rate of 3,000 feet/minute with 
the use of the dive flaps. There was no 
sensation of rapid descent, and two of the 
observers had no idea that the aircraft was 
going down at all and were surprised 
suddenly to find themselves at 20,000 feet. 

Up to the present there have been sur- 
prisingly few snags and, to quote from the 
pilot’s official report, “the aircraft has 
behaved magnificently and is easy to fly”. 


CONCEPTION 


In the spring of 1946 a detailed market 
analysis was carried out by the newly 
formed Avro-Canada organization at Malton 
for a provisional specification for a medium 
range inter-city turbo-jet transport. The 
specification was based on the requirements 
of the Canadian domestic routes. The 
result of this analysis was sufficiently favour- 
able to convince both the airlines and the 
company that the idea of a medium-range 
jet airliner was basically sound and should 
be proceeded with immediately. Prelimin- 
ary design work was started in the summer 
of 1946 with an extremely small design 
staff which was gradually increased, and 
by the early part of 1947 the design was 
well under way. 

In order to reduce the number of untried 
features to a minimum, which was obviously 
desirable both from the point of view of 
safety and rapid development, the aircraft 
was designed on reasonably conventional 
lines. Too many design features which 
had not been satisfactorily proven on 
previous aircraft would have entailed a 
considerable amount of laboratory testing, 
and at the same time the development 
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costs would have been prohibitive. Never- 
theless, enough original design features were 
incorporated. 

The aircraft was basically designed around 
the following general specification : 
(1) Suitability for short-to-medium-range 
inter-city operation with a still-air 
range of at least 1,200 miles. 
Payload of at least 10,000 pounds. 
Cruising speed of over 400 m.p.h. at 
30,000 feet, without necessity of oxygen 
for either passengers or crew. 
Operation from 4,000-foot runways 
under Standard Atmosphere conditions 
and in compliance with Civil Air Regu- 
lations take-off conditions; decelerated 
stop length of 5,000 feet, not to be 
exceeded under “hot day” conditions 
following an engine failure. 
Full controllability at low speeds; ap- 
proach and stalling speeds at least com- 
parable with existing transport aircraft. 
High degree of serviceability and easy 
maintenance. 
Compliance with aerodynamic and struc- 
tural requirements of the Civil Air 
Regulations. 
Cost of operation comparable with or 
lower than existing transports. 

The figures in the table serve to show 
that the target has not only been achieved 


but that the aircraft is superior to the 
original specifications. 
AVRO C-102 JET TRANSPORT 

(four Rolls-Royce **Detwent 5’’ Turbo-jet engines) 
Span 97 fc. | in. 
Length overall 82 ft. 9 in. 
Wing area 1,1567 sq. fe. 
Total static thrust at sea level 14,400 Ibs. 
Gross weight (medium range) 65,000 Ibs. 
Gross weight (short range) 60,000 Ibs. 
Maximum landing weight 52,500 Ibs. 
Still-air range (medium range) 2,000 miles 
Still-air range (short range) 1,400 miles 


Cruising speed at 30,000 ft. and 60,000 Ibs. gross 


weight 450 m.p.h. -plus 


Maximum payload 12,700 Ibs. 
Number of passengers 40-60 
Payload for |,000-mile range with full ATA allow- 

ances at 65,000 Ibs. take-off gross weight 10,500 Ibs. 
Payload for 500-mile range with full ATA allow- 

ances at 60,000 Ibs. take-off gross weight 12,000 Ibs. 
Four-engine take-off over 50 ft. obstacle at 60,000 

Ibs., under ICAN conditions at sea level 3,100 fe. 
Three-engine take-off under above conditions 3,525 fe. 


Distance to accelerate to critical engine failure 
speed and stop (CAR 04B.1221) at 60,000 Ibs. 
gross weight at sea level : 

ICAN conditions 3 
**Hot day” conditions 4,21 

Landing distance from height of 50 ft. 

Sea level (ICAN) 2,867 fe. 
3 . 


3,500 fr. (ICAN) 064 fe 
Stalling speed at landing weight of 50,000 ft. with 

full flaps 87 m.p.h 
Stalling speed at landing weight of 40,000 Ibs. with 

full flaps 78 m.p.h 
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PRESSURIZING REQUIREMENTS 


To obtain the optimum operating 
conditions with turbo-jet engines it is neces- 
sary to fly as high as possible. The reduction 
in engine thrust between sea level and, say, 
30,000 feet is about 40%, while the drag is 
reduced to less than 25%. Since the 
thrust from the engine is approximately 
constant for all speeds (the variation being 
usually less than 5% between 200 and 
500 m.p.h.) it is evident that flying at altitudes 
is far more important than with conventional 
aircraft. In the interests of economy, it 
is also essential to climb the aircraft to 
operating altitude as fast as possible and to 
descend as rapidly as possible at the destina- 
tion. 

It would not be feasible to subject the 
passengers to the extremely rapid changes 
of pressure caused by a quick descent. The 
average passenger when awake feels no 
discomfort at equivalent rates of change in 
pressure up to 300 ft. per minute in descent, 
and when asleep may suffer slight discomfort 
at a rate of change of pressure somewhat 
below this. Most airlines therefore recom- 
mend an equivalent rate of descent in terms 
of pressure of not more than 200 to 300 
feet per minute. 

Most modern transports have the cabin 
pressurized to 8,000-foot conditions at any 
altitude, this level being accepted as the 
height to which the average person can 
climb without feeling any discomfort either 
from lack of oxygen or from reduced air 
pressure. Assuming that the “Jetliner” 
were pressurized to 8,000-foot cabin condi- 
tions at 30,000 ft., however, it would take 
forty minutes for the aircraft to descend at 
the recommended rate of 200 feet a minute. 
This would not be feasible, as all the advan- 
tage of speed be completely lost and the fuel 
consumption of four turbojet engines oper- 
ating for most of the time at low altitudes 
would be prohibitive. 

It was necessary, therefore, to pressurize 
the cabin to as near sea level conditions as 
possible, to enable the aircraft to be brought 
down in the minimum of time. The condi- 


Fig. 4: Through sixty percent of its length the 
fuselage remains parallel (diameter 10 ft.; 


cabin head room, 6 ft. 10 in.). 
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tions achieved to date are as follows : a sea 
level cabin up to 21,250 feet; a 2,000-foot 
cabin at 25,000 feet: and a 4,000-foot cabin 
at 30,000 feet. The pressure differential 
to achieve this is 8.3. 1b./sq.in., and as a 
safety factor of 2 is used for pressurizing, 
the fuselage has to be designed to withstand 
a pressure of 16.6 1b./sq. in. The structural 
problems involved in the use of these high 
pressures were, to say the least, interesting. 
A great deal of ingenuity had to be applied 
to cut down the number of external holes 
and at the same time design for efficient 
servicing and maintenance. 

For the event of rapid decompression due 
to a window blow-out, etc., an investigation 
is now going ahead on the basis of an auto- 
matic oxygen system which comes into 
operation in the case of sudden decompression 
and which floods the cabin with oxygen 
vapor. 

Although the final seating arrangement 
and cabin layout will depend upon the 
customer’s choice, it appears to be fairly 
definite that the high density version ac- 
commodating 40 or 50 passengers will be 
the one of greatest interest. A_ ten-foot 
diameter of the fuselage allows for wide 
seats, and a generous aisle with head room 
of 82 inches is provided (Fig. 3). 


STRUCTURAL REQUIREMENTS 


The high speed and relatively low wing 
loading resulted in the load factors being 
considerably higher than those in use for 
present transport aircraft. Gust factors vary 
directly with the speed and inversely with 
the wing loading. The relatively large 
amount of fuel carried and used results 
in a low landing weight and consequently 
in a low wing loading. All this makes for a 
higher gust factor. The highest limit factor 
is 4.5 at an empty weight of 34,000 Ibs. 
and a speed of 300 m.p.h. E.A.S., whereby 
a 1.5 structural safety factor is available. 
The overall wing loads were also increased 
due to the absence of relieving loads from 
conventional outboard nacelles. 


Fig. 5: The centre wing prior to installation of 
engines. 
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To compensate for the increased structural 
strength required, high strength aluminium 
alloys were used extensively to obtain the 
maximum strength-weight ratio. The outer 
wings are also designed as fully stressed 
wing structures, with heavy gauge skins 
and stringers taking the place of the usual 
concentrated spar booms and providing a 
high degree of torsional stiffness. Extra 
heavy skins are used on the lower portion 
of the fin to give torsional rigidity and to 
prevent tail flutter. The structure weight 
is approximately 27% of gross, at 60,000 lbs., 
or about 16,200 lbs. 


AERODYNAMIC CONSIDERATIONS 


As the thrust is approximately constant 
for all speeds, the distance travelled per unit 
of fuel is increased in almost direct ratio 
to the aircraft speed. The aircraft therefore 
has to be aerodynamically clean to cut the 
parasitic drag to a minimum. In _ the 
C-102 the greatest care has been taken to 
obtain a good finish, and all external 
riveting is flush. Practically all the antennae 
are flushed into the contour, with the 
exception of the short radio compass sense 
antenna in the nose and the conventional 
wire antenna for HF communication. 

The choice of wing section—always of 
necessity a compromise—was even a little 
more complex than usual. Drag had to be 
cut down to a minimum, and at the same 
time it was necessary to obtain the highest 
lift for take-off and landing. The NACA 
230 Series which was chosen is a relatively 
strongly cambered aerofoil, with a thickness 
at the root of 16.5 % and at the tip of 12 %. 
The aircraft will be operating at a Mach 
number of less than.7 at 30,000 feet, and no 
compressibility problems are expected at 
these speeds. 

A fairly low wing loading was used to 
obtain optimum approach characteristics, 
and the plan shape which appeared to give 
the best compromise was one with an aspect 
ratio of 8.31 and a taper ratio of .5 The 
latter is the basic characteristic which has 
the greatest effect on stalling. The straight 
centre section makes the fuselage-to-winy 
junction easier to manufacture and _ helps 
in the power plant installation. 

For an aircraft operating at less than 
Mach. 7, sweep-back would not have been 
worth the extra weight which it would 
involve. The best arrangement appeared 
to be a straight rear spar giving a sweep- 
back of approximately 4 14° at the quarter- 
chord. Washout was not adopted. While 
it would have given slightly better stall 
characteristics, it also would have resulted 
in extra induced drag at high speeds. 

Split-type flaps are fitted to the first 
prototype. These will later be changed 
to the double-slotted type to cut the landing 
and approach speeds toa minimum. Square 
tips are used to give greater aileron effective- 
ness. The dihedral on the outer plane is 
6° and the wing incidence is 2 \,° throughout 
the span. 

The shape of the fuselage is the usual 
compromise between an aerodynamically 
clean profile and a_ readily assembled 
structure, with standardized interior fittings 
over as great a length as possible. This 
has resulted in a parallel section of the 
fuselage for approximately 60 °% of the total 
length with a carefully blended-in fore and 
aft section. Good lines around the nose 
canopy were especially important, since the 
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critical Mach number in that region is 
73., i.e., higher than for the wing. 

The tailplane is located high on _ the 
fin. Mounting it on the centre line of the 
fuselage would have placed it directly in 
the wake of the jets. While the temperature 
effects of the jet stream are not too serious 
by the time they get to the tail, the velocity 
effects are more marked. Had _ the tail 
been just out of the jet stream but fairly 
low down on the fin above the fuselage, 
there would have been a marked interference 
between the sharply tapered after body 
and tailplane. 

The jet nozzles are inclined downward 
at an angle of 7° to bring the line of action 


of the jets as close to the normal centre of 


gravity position as possible and minimize 
the effect of change of trim for power-on 
and power-off. The jet stream has a 
cleaning-up effect around the trailing edge 
of the centre section wing. When _ the 
engines are opened up during a baulked 
landing, air is drawn into the jet stream 
over the adjacent wing surfaces due to the 
greatly increased velocity through the jet 
nozzles. This has the effect of reducing 
the stalling speed under these conditions. 

An unusual design of wing root fillet was 
incorporated to take care of the up-wash 
from the fuselage. It was tried out on a 
British aircraft and produced excellent 
results. The stalling speed was reduced 
by approximately 7 m.p.h. and there was no 
effect on longitudinal stability (Fig. 6). 

Double aerodynamically-unbalanced con- 
trol surfaces have been used for both the 
rudder and elevator controls. The inter- 
mediate auxiliary surface of the rudder is 
used solely to trim out for an engine failure 
at low speeds. With the use of jet engines, 
high rudder angles are not normally neces- 
sary due to the absence of slipstream, which 
is the usual cause of swing at take-off. 
The engines are also close to the fuselage, 
which again reduces the rudder power 
required. 

The tailplane is out of the flap wake during 
landings and, therefore, the tail efficiency 
is high. The auxiliary surface of the 
elevator is only required for the flare-out 
on landing with an extremely forward 
centre of gravity. Piano hinges have been 
used on all the tail surfaces, and this improves 
the effectiveness by sealing the gaps. Narrow- 
chord high-aspect ratio surfaces are em- 
ployed, since they require no aerodynamic 
balance, have lower drag, offer less danger 
of icing, better repeatability and low weight 
of mass balance. 


POWER PLANT 


Originally the C-102 was designed to 
take two Rolls-Royce “Avon” engines. In 
the autumn of 1947, when it was realized 
that the “Avon” would not be available 
for the first prototype, it was decided to 
use four Rolls-Royce “Derwent 5” engines. 
This decision was not taken lightly, as it 
involved the complete redesign of the centre 
section structure. Similarly, the sideways 
retracting undercarriage scheme had also 
to be completely scrapped. The change 


in centre of gravity due to the addition of 


two extra engines necessitated a repositioning 
of the wing in relation to the fuselage. 

As the redesign work progressed, however, 
it became evident that four engines were a 
very much better and safer arrangement 
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Fig. 7: The longitudinal section of the engine nacelles 


form is rectangular. 


| Front spar 
Rear spar 

3 Nose bullet surrounding oil 
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6 Extractor nozzle 


and that the landing gear design was 
greatly simplified. Furthermore, the “Der- 
went” engine had flown in military aircraft 
for over 100,000 operational hours, which 
was a very important point in eliminating 
one of the big unknowns. The use of four 
engines also made compliance with existing 
airworthiness regulations much easier and 
the engine failure case less severe on the 
control surfaces. The decision to use un- 
derslung nacelles instead of the “through- 
the-spar” arrangement chosen for the ori- 
ginal engines will also simplify the fitting 
of newer types of engine as they become 
available without any major structural 
alterations. 


The four “Derwent 5” engines, standard 


Fig. 6: A wing root fillet of unusual design 
reduces the upwash from the fuselage. 
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resembles a NACA aerofoil; the nacelle plan 
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Rolls-Royce units employing a completely 
redesigned oil tank, are mounted in pairs 
in two nacelles, with each nacelle forming 
a single integrated structure (Fig. 7-9). 
Engine servicing and maintenance is made 
particularly easy by the low position of 
the nacelles, and all adjustments can be 
made without using service ramps or ladders. 
Engine removal is carried out by detaching 
the services and gear drives at the break 
points, swinging the trunnion locating caps 
down and dropping the engine onto a 
special trolley. The engine is then wheeled 
away sideways to make room for the replace- 
ment engine. With this unique arrange- 
ment, a complete engine change can be 
made in a very short time. 

Although a relatively long jet pipe is 
used, it is estimated that less than 1 % of 
thrust is sacrificed through the combined 
effects of length and shape of the pipe. 
The pipes have a 16-inch nozzle and run 
through a tunnel of stainless steel formed 
by fire walls attached to the adjacent 
structure. The pipe itself is insulated and 
cooled by a flow of air passing through the 
fire wall tunnel and induced by the extractor 
nozzle. 

All engine-driven main accessories are 
mounted on an accessory gear box located 
between the engines in each nacelle and 
attached to the wing front spar. The 
gear box contains two completely indepen- 
dent gearing systems, each driven by one 
engine. 

Because the thrust from a jet engine varies 
greatly with temperature and airport alti- 
tude—on a hot day with a temperature of 
110°F the reduction in thrust can be as 
much as 16%, which can be critical for 
take-off—some means of thrust augmenta- 
tion had to be incorporated. It was finally 
decided that injection of a water-methanol 
mixture into the compressor inlet offered 
the best solution. The predominant effect 
of this is to increase the mass flow of air to the 
engine by increasing the air density at the 
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compressor inlet. The injection system is 
relatively simple and has few of the disadvan- 
tages of other forms of augmentation, such 
as after-burning, in which the long sheets 
of flame issuing from the tail cone are likely 
to cause alarm to the passengers. Under 
tropical conditions water-methanol injection 
is necessary at the rate of ten gallons per 
minute per engine to provide the static 
thrust which should be obtained for take- 
off under standard ICAN conditions. A 
tank is housed in each nacelle holding 66 gals. 
of water-methanol, which is sufficient to 
supply each engine with the quantity 
required for ‘three minutes. 

The civil version of the standard Rolls- 
Royce “Derwent 5” can be operated at take- 
off and climbing power at 14,700 r.p.m. 
for a period of 15 minutes and at maximum 
continuous power at 14,100 r.p.m. for an 
unrestricted time. Idling speed on _ the 
ground is approximately 5,300 r.p.m. 

Fuel is housed in four integral wing tanks 
located in the inboard portion of the outer 
wings, between the main spars. The total 
capacity of the tanks on the first prototype 
is 2,400 Imp. gals. The tank capacity can, 
however, be considerably increased. A cross- 
balance pipe is provided so that fuel from 
any tank 1s available to all engines in an 
emergency. In the event of failure of the 


booster pumps, the engines are capable of 


sufficient suction to enable them to operate 
with the booster pump out of action. 

Both overwing and underwing refuelling 
is installed, and the tanks can be refilled 
at the rate of 200 Imp. gals. per min. through 
each underwing refuelling valve at a nozzle 
orifice pressure of approximately 5 p.s.i. 


LANDING GEAR AND HYDRAULIC 
SYSTEM 


The absence of propellers and the conse- 
quent short distance between the aircraft 





Fig. 9: Engine installation diagram. 


Engine mounting assembly points 
Centre section front spar 
Accessory gearbox 

Access panel 

Fire-proof bulkheads 

Access panels for lowering engine 
Bevel gear drive housing 
Intermediate drive housing 

In-put drive shaft 
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structure and the ground, coupled with the 
fact that an underslung nacelle configuration 
was used, resulted in an extremely short 
main landing gear (Fig. 10). The actual 
distance between the undercarriage main 
pivot and wheel centres is less than 30 inches. 
This has resulted in an extremely robust 
and simple design, which is believed to 
be lighter as a percentage of the gross weight 
than any existing transport undercarriage. 
Twin wheels are used on both the main 
and nose units, both retracting forward. 
The main undercarriage struts consist of a 


Fig. 8 : Small distance above ground facilitates engine servicing. 
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telescopic leg incorporating liquid springing. 
The nosewheel is steerable through an arc 
of 70 degrees each side, and the wheel 
casters through 360 degrees for towing. 

The main hydraulic system is of the high 
pressure type operating at a normal pressure 
of 1,800 p.s.i. Power is provided by two 
constant - pressure variable - displacement 
pumps on the accessory gearbox in the 
nacelles. Either pump will provide full 
hydraulic power for the complete system, 
and the use of two pumps is to provide 
duplication against failure. Main services 
operated by the hydraulic system are the 
main and nose undercarriage gear, nosewheel 
steering unit, landing and dive flaps, main 
wheel brakes, main wheel doors and aileron 
power booster. Accidental ground retrac- 
tion of the wheels is prevented by a micro- 
switch which comes into operation when 
more than 5 per cent of the aircraft weight 
is on the wheels. Complete duplication 
of the normal hydraulic system is provided 
by a “power pack” consisting of an electrical 
motor and a pump. 





Fig. 10: Main wheels with liquid-sprung shock 
strut; the distance between the undercarriage main 
pivot and wheel centres is less than 30 inches. 


FLIGHT PLAN AND OPERATING COSTS 

Until the various flight plan procedures 
have been worked out between the airlines, 
the civil air authorities and airport control 
personnel, it is obviously not possible to 
give a definite flight plan. Fig. 11 shows a 
recommended procedure which allows for a 
standard 45-min. stacking period and 120- 
mile flight to an alternative airport, plus 
allowance for instrument approach, landing 
and taxing. The decision to descend or to 
proceed to the alternative must be made at 
an altitude of 25,000 ft. and approximateyl 
34 miles from the airport. 

Due to the high cruising speed, it is 
expected that the weather at destination 
will have been reasonably accurately estab- 
lished and will not have changed during the 
short flying time. If conditions are consid- 
ered to be unfavourable for landing at the 
destination airport, the aircraft proceeds at 
its best endurance speed at an altitude of 
25,000 ft. Any stacking required is carried 
out at 25,000 ft. or could be accomplished 
at any altitude on two engines without 
penalty in fuel consumption. When the 
aircraft is given the signal to land, the 
normal procedure of descent and instrument 
reivcnll is then made at the alternative. 

The flight plan as shown is applicable for 
all ranges above approximately 200 miles. 
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Fig. 11: “Jetliner” flight plan for 500-mile route; landing at destination (B) or alternative (C). 


Taxiing (450 Ibs. fuel) 
Climb to 30,000 ft. (3,415 Ibs. fuel) 
Cruising at 376 m.p.h. (4,695 Ibs. fuel) 


Flight to alternative (1,645 Ibs. fuel) 
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For ranges under 200 miles it is debatable 
whether it is worth while climbing to an 
altitude of 30,000 ft. for cruising. For a 
range of 500 miles, the take-off and climb 
to 30,000 ft. covers a distance of 90 ground 
miles and the descent from 25,000 ft. ap- 
proximately 34 miles. Normal cruise at 
the operating altitude therefore covers ap- 
proximately 376 miles. The fuel used 
for take-off, climb to 30,000 ft., cruise, 
descent and approach for a range of 500 
miles is approximately 9,670 Ibs., while 
the fuel allowances carried for flight to 
alternative, stacking and descent amounts 
to 5,130 Ibs., or just over one-third of the 
total fuel load. 

Descent is carried out at 200 m.p.h. 
E.A.S. with the use of dive-brakes to obtain 
a high angle of descent. The engines are 
throttled down to 7,000 r.p.m., at which 
speed the accessories are designed to main- 
tain the full output required for any of the 


Descent and landing, taxiing at destination (1,100 Ibs, “2! 
45 Minute stacking at destination (2,550 Ibs. fuel) 


Descent, approach, landing and taxiing at alternative (extra consumption, 930 Ibs. fuel) 


services. The average fuselage angle during 
descent is not more than 8 degrees, which 
is considered to be reasonable from a 
passenger comfort point of view. 

Finally, the operating costs had to be consi- 
dered very carefully, and their consideration 
played an important part in the final design 
configuration of the aircraft. Of the two 
important efficiency factors in the cost 
analysis, namely, the cost per mile and the 
payload for a-given range, the first is ob- 
viously governed by speed. Many of the 
direct costs, such as crew salaries, deprecia- 
tion, insurance, etc., are fixed hourly costs. 
Neglecting fuel consumption, an increase 
in the block speed from approximately 
250 m.p.h. to 350 m.p.h. would result in a 
decrease in the cost per mile of approximately 
30 percent. It has been shown that this 
decrease in the cost due to speed more than 
compensates for the increase due to higher 
fuel consumption. 


Fig. 12 : Inter-city jet services in the near future ? The “Jetliner” covered the Toronto-New Yorkroute 
(approximately Amsterdam- Basel) in about one hour’s flying. 





jet transport. 


The effect of block speed can be seen more 
clearly by considering the number of air- 
craft required for a given schedule. If the 
block speed is doubled, the number of aircraft 
needed is halved and, consequently, the 
earning power of each aircraft is considerably 
increased. 

To take advantage of the higher block 
speed, however, maintenance and_turn- 
around time at the airport has to be cut 
to a minimum, and the optimum climb and 
descent procedure from operating altitude 
taken into account. The high degree of 
pressurization and the incorporation of 
dive-flaps, the use of special accessories and 
radio compartments where practically all 
items requiring frequent servicing are housed, 
and the employment of underwing pressure 
refuelling are only a few of the items which 
have been incorporated to increase the 
economic efficiency of the aircraft. 

So far as the payload portion of the cost- 
per-ton-mile efficiency datum is concerned, 
the fuselage was laid out to give the best 
compromise between a full-passenger version 
and a combined passenger-and-cargo model. 
Two typical lay-outs are the forty-passenger 
version with an additional 4,100 Ibs. of 
freight or a total payload of 12,500 Ibs., and 
the fifty-passenger version with a payload 
of 10,500 Ibs. 

While the final analysis of economy must 
be left to the individual airlines, a detailed 
study shows that the direct operating costs 
of the “Jetliner” compare very favourably 
with those of present transports, despite 
the relatively high fuel consumption of 
available jet engines and the fact that the 
present allowances for stooging and flight 
to an alternative airport are severe on the 
It is obvious that, as the 
specific fuel consumption for the jet engine 
improves, with the use of ceramic blade 
materials and higher compression ratios, 
etc., and as the flight procedures are modified 
to cut down the stooge time, the picture 
will become progressively even brighter. 

There has been much discussion in the 
past on the relative merits of jet and piston- 
engined aircraft. Most of the criticisms 
of the jet have been made by people who 
have never had the experience of working 
on a jet project or getting down to the job 
of comparing the two types on a rational 
basis. This stage has passed, however, and 
the main argument now is not #f the jet 
transport will be used but when it will be 
used. The successful demonstration of the 
“Jetliner” in flight has brought that date a 
little nearer. 
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From A.B.A. Stock- 
holm. Received 8.55 
a.m, 12 April 1950. 





DOUGLASAIR BRUSSELS 
223 HEREWITH URGENT ORDER NUMBER 
970/50 THIRTY METERS SYNTHETIC 
RUBBER EXTRUSION NUMBER 1074022 
REQUEST IMMEDIATE DELIVERY BY 
AIR SERVICE FREIGHT 
SWEDAIR 













Sent 9.30 a.m. 
12 April 1950. 






SWEDAIR STOCKHOLM 
REURTEL SHIPPING ORDER 970/50 
TODAY VIA AMSTERDAM KLM 
FLIGHT 171 
DOUGLASAIR 











This is just one instance of the prompt service Douglas 
European Division in Brussels gives to airline operators. 
To all parts of Europe, North Africa and the Middle 
East, spare parts and assemblies for every Douglas 
commercial type are sent immediately upon request 

by the speediest means available. 

To ensure the most economical operation of your 
Douglas planes, make use of the European Division : 


it is there to serve you. 


@ Warranted Douglas spare sparts and assemblies 
@ Douglas-trained technicians to help you solve 
your maintenance and operational problems. 


DOUGLAS AIRCRAFT COMPANY, INC., 


European Division 





1470 Chaussée de Haecht, Aérodrome de Haren, Brussels, Belgium 


Cables : Douglasair Brussels -— Phone : Brussels 16.06.45 
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ITALIAN E 
- Phone 470 54! 


ZA It 1A I MAA 


AEROLINEE 
Rome - Via Bissolati 20 


Passengers 

Regular Air Services Mail 
Freight 
PASSENGERS : 


Reservations and Information 
Rome: ALITALIA Office, 13 Via Bissolati, Rome. Phone: 470241. Telegrams: ALIPASS-ROME 
Milan: ALITALIA Office, |, Via Manzoni, Milan. Phone: 12 626. Telegrams : ALIPASS-MILAN 


FREIGHT : 
Rome: ALITALIA Office, 44 Via San Basilio, Rome. Phone: 471 694. Telegr.: ALIMERCI-ROME 








150, Bd Haussmann, Paris (8*) 
- Paris (16*) 





SOCIETE NATIONALE D'ETUDE ET DE CONSTRUCTION DE MOTEURS D‘AVIATION 





Office in France for foreign sales : OFEMA - 4, rue Galilée 


AERONAUTICA MACCHI 


VARESE, ITALY 


































































































The new Macchi 
Twin-engined 4/6-seater Personal Transport 
_— eo | 
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MB 320 


Range, 1000 Miles - More than 14 Miles per Imp. Gallon 


The Classical Single-engined 
Side-by-side Two-seater : 


MB 308 
Sphinxworks Muller & Co. Ltd. 





























































































































MB 308 
Seaplane 
Soleure switzZeRLAND) 


Landplane 
Range, 370 Miles 
27 Miles per Imp. Gallon 




















Precision machine-cut 
screws & turned parts 





Range, 370 Miles 
More than 28 Miles per Imp. Gallon 


LICENCEES FOR CONTINENTAL MOTORS CORPORATION, 
MUSKEGON, MICH., U.S.A. 


Small drills and taps 
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when it’s a question of PNEUMATIC OPERATION 


DUNLOP has the answer Maximum efficiency in the operation of 
flaps, doors, turrets, undercarriage and 


other components calls for special 
attention to Jack design. Dunlop Pneu- 
matic Jacks have been developed by 
technicians of great experience. A 
unique self-aligning piston head assures 
lcw friction value. Gland design ensures 
that the Jacks are leak-proof from —50°C. 
up to +90°C. Dunlop Jacks are standard 
equipment on Avro ‘Athena’, Boulton 
Paul ‘Balliol’, and De Havilland ‘Dove’ 
and are also used on Rolls-Royce power 
plants. Special Jacks can be designed to 
specific requirements. 





On Jacks, or any other problem of pneumatic 
actuation, Dunlop technicians are always at 
the service of designers and _ constructors. 


Dunlop S@rv@S rwHe arrcRarFt INDUSTRY 


FOLESHILL COVENTRY ENGLAND 


DUNLOP RUBBER CO LTD (AVIATION DIVISION) 
(Depots throughout the World) 

















DEPARTEMENT AVIATION 
3 IMP THORETON_PARIS X¥_VAU. 68-40 





Lineas Aéreas Espanolas 


QOS 


From Madrid to... 
Buenos Aires, Caracas, Puerto Rico, Havana, Mexico City, Paris, 
London, Geneva, Rome, Lisbon, Canary Islands, Tangiers, 
Spanish Morocco, and all points in Spain. 






Domestic air network linking the major centres of Italy. 
International air network linking Italy with Western Europe, Central 
Europe and the Middle East. 








Information and reservations : 
Rome, Aerostazione ALI, Via Barberini 113, tel. 47085! - 
Milan, Agenzia ALI, Via Caserotte 5, tel. 17 656 - Venice, 
Agenzia ALI, Ascensione 71 b, tel. 2027! - Cagliari, Agenzia 
ALI, Via Roma 81, tel. 31 64 - Torino, Agenzia ALI, Via 
Gobetti 10, tel. 40 684 







Reservations and Information: IBERIA, 17, Rue du Mont-Blanc, Geneva, and 
all licensed Travel Agents. 
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BARAJAS* 


(PHOTO COURTESY OF TRANS WORLD AIRLINE) 


A Good Sign to Fly to... 


As the principal airport serving Madrid, Barajas is fully 
equipped to accommodate international airliners of many different 
makes and sizes. An important part of this job is regularly done 
by Esso Aviation Products and services, relied on here as elsewhere 
along the airways of the world. Constant research and development on Esso 


AVIATION PRODUCTS 











Aviation Products keep pace and even anticipate the constantly changing 
requirements of modern aviation. The Esso winged oval 
symbolizes products of uniform, controlled quality backed by more 


than 40 years of aviation experience. 


* At Barajas Airport and throughout Spain, the marketer of Esso Aviation 
Products is Standard Oil Company of Spain, S.A. 


ESSO EXPORT CORPORATION, AVIATION DEPARTMENT, 25 BROAD STREET, NEW YORK 4, N.Y. 





